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ABSTRACT 

In  the  spring  of  1972  researchers  at  Montana  State  University  recognized 
that  intense  activity  vas  in  progress  in  several  western  states  to 
develop  and  use  v/eather  modification  techniques  to  increase  growing  season 
precipitation.   In  Montana,  lack  of  public  knowledge  and  awareness,  in 
combination  with  a  state  law  which  inhibited  cooperative  research,  was 
minimizing  opportunities  for  the  accumulation  of  factual  knowledge  of 
potential  value  to  residents  of  the  state. 

A  jointly  funded,  1-year  program  of  public  information  v/as  established 
and  coordinated  through  the  Vice  President  for  Research  at  Montana  State 
University.   Resourcos  from  the  Endov.-ment  and  Researcli  Foundation,  tlie  Montana 
Departm.ent  of  Natural  Resources  and  Conservation,  the  VJater  Resources 
Research  Center,  and  the  Agricultural  Experiment  Station  were  utiliyied. 
A  grant  under  Title  1  of  the  Higher  Education  Act  of  1965  was  subsequently 
obtained  and  contributed  significantly  to  the  program.   Assistance  from  the 
Cooperative  Extension  Service  in  the  form  of  publications  and  local 
publicity  was  valuable  in  disseminating  information. 

This  information  program  resulted  in  (1)  a  greatly  irjcreased  awareness 
of  weather  modification  and  the  need  for  research  in  Montana,  (2)  changes 
to  the  state  \v'eather  modification  law,  (3)  the  availability  of  $100,000 
for  a  cooperative  state-federal  research  program,  and  (A)  awareness  in  the 
Montana  Congressional  Delegation  of  local  interests  and  desires  for 
research  and  problems  related  to  "earmarked"  federal  funding  of  research. 

Keyv7ords:   Weather  modification*:   Education''-':   Cloud  Seeding:   Public 
Opinion:   Public  Relations. 
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THE  NEED 

It  was  apparent  to  researchers  In  weatlicr  modification  at  Montana  State 
University  in  the  spring  of  1972  that  Montana  V7as  lagj'.ing  behind  other 
states  in  gaining  knowledge  with  which  to  develop  atmospheric  water 
resources. 

Tempting  suggestions  of  increased  crop  and  range  yield,  which  might  ref;ult 
from  additional  moisture,  were  emerging  in  some  states.  Computer  modeling 
studies  and  experimental  verification  indicated  that  significant  increases 
In  precipitation  from  individual  clouds  might  be  obtained  from  the  seeding 
of  individual  cumulus  clouds  under  some  conditions. 

Preliminary  environmental  studies  had  identified  scinc  possible  problem 
areas.   Comprehensive  environmental  studies  were  in  progress  in  five 
western  states.   Existing  evidence  suggested  a  lack  of  imminent  adverse 
environmental  consequences,  particu]  irly  under  well  designed  research 
programs  which  included  environmental  monitoring. 

The  National  Academy  of  Sciences  had  recognized  since  1967  the  effectiveness 
of  winter  cloud  seeding  of  orographic  storms  in  Increasing  snowpack.   Experi- 
ments with  models  of  individual  cumulus  clouds  in  Florida  had  produced 
substantial  increases  in  rainfall  under  some  conditions.   Multicounty  cloud 
seeding  programs  existed  in  North  Dakota  under  a  state  law  which  permitted 
the  formation  of  v/eather  modification  authorities.   A  state-county  tax-sup- 
ported program  of  cloud  seeding  was  beginning  in  South  Dakota  and  would  ;.eed 
28  counties  of  the  state  in  the  summer  of  1972.   Seven  million  acre'j  of 
agricultural  land  in  Oklahoma  were  under  com.mercial  cloud  seeding.   Colorado 
was  gaining  knowledge  of  its  atmospheric  v ater  resources  and  their  management 
from  national  research- programs  in  hail  tmppression  and  sno\<;pack  augmentation. 

In  this  situation  of  expanding  research  and  operational  cloud  seeding 
programs,  much  was   conflicting.   Successes  with  research  related  to  indi- 
vidual clouds  was  easily  "translated"  to  mean  more  vjater  on  the  ground  over 
large  areas  from  cloud  seeding,  although  large  area  research  programs  had 
shewn  mixed  results.   The  lack  of  evidence  concerning  the  results  from 
seeding  clouds  during  frontal,  low  pressure,  and  upslopc  conditions,  v;hicli 
prevail  in  the  noi  thern  high  plains,  v.'as  conspicuous  to  the  researcher  but 
little  publicized. 

Montana  state  government,  with  no  expertise  in  weather  modification,  was 
not  in  a  position  to  evaluate  or  react  to  a  situation,  which  held  possible 
benefits  for  many  residents,  but  was  fundamentally  characterized  by  a  lack 
of  knowledge.   Public  information  was  not  available  in  the  state.   Tax- 
supported  programs  in  the  Dakotas  lent  a  credibility  to  cloud  seeding,  which 
was  difficult  for  the  "uninformed"  to  ignore.   Cloud  seeding  in  Montana's 
western  mountains  had  become  an  emotional  issue,  and  downstream  water  needs 
appeared  likely  to  increase  pressures  for  future  programs  of  snowpack 
augmentation  in  the  Montana  headwaters  of  the  Columbia  and  the  Missouri 
Rivers. 
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A  reputation  of  "uncoopcraLlvcness"  in  ninttorr.  relatod  to  weather  modif icaton 
was  becoming  associated  with  Montana  and  appeared  Idkcly  to  minimize  oppor- 
tunities for  research  with  federal  funds.   By  refusing  to  issue  a  permit,  the 
Montana  VJater  Resources  Board  had  tcrriinatcd  a  poorly  cvalujiLed,  federally 
funded  operational  program  in  the  Hungry  Horse  area  in  response  to  public 
pressure.   Restrictive  legislation  precluded  active  cooperation  by  tlie 
Natural  Resources  Board  with  either  the  st>'?l"o-supported  programs  of  tlic 
Dakotas  or  federal  research  efforts. 

To  Increase  the  probability  that  adequate  information  and  knowlod^^e  vjould 
become  available  to  provide  a  basis  for  future  decisions  concerning  cloud 
seeding  in  Montana,  a  1-year  program  of  public  information  emphasizing  the 
need  for  research  was  organized  by  the  Vice  President  for  Research  at 
Montana  State  University. 

The  program  was  funded  jointly  by  the  Endo^vTiicnt  and  Research  Foundation,  the 
Montana  Department  of  Natural  Resources  and  Conservation,  the  Water  Resources 
Research  Center  (MSU) ,  and  the  Agricultural  Experiment  Station.   A  grant 
under  Title  1  of  the  Higher  Education  Act  of  1965  was  su'/sequently  obtained 
and  contributed  significantly  to  the  program.   Assistance  from  the  Cooper- 
ative Extension  Service  in  the  form  of  publications  dnd  local  publicity  was 
valuable  in  disseminating  information. 

Thi  program  v;as  coordinated  by  Robert  H.  Yav:,  A.ssociate  Professor  of 
Mci.eorolog>'  in  the  Department  of  Earth  Sciences  at  Montana  State  University. 
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THE  PROGRAII  OBJECTIVES 

Four  primary  objectives  arc  identified: 

1.  Education  nnd  motivation;   To  inform  the  public  concerning  weather 
modification  emphasizing  the  need  for  research  and  to  motivate  residents 
and  state  officials  to  seek  research  funding. 

Note:   Material  pertinent  to  this  objective  is  contained  in  Appendix  1 
concerning  the  Title  1  grant,  its  objective  and  evaluation. 

2.  Communication,  cooperation,  and  coordination:   To  encourage  communication, 
coordination,  and  cooperation  between  federal  agencies,  state  agencies,  and 
University  researchers  in  matters  related  to  weather  modification:   A  signi- 
ficant factor  was  to  provide  state  agencies  with  technical  expertise  available 
in  the  weather  modification  research  group  at  MSU. 

3.  Research  area  identification:   To  informally  assess  public  attitudes  and 
idenTify" groups  and  regions  In  the  state  Interested  in  weather  modification 
research. 

A.  Rescarrli  proposal  preparation:  To  assist  researchers  at  Montana  State 
University  in  preparing  proposals  for  federal  funding. 

Note:   Changes  in  federal  funding  and  research  policy  which  occurred  during 
the  period  of  the  program  significantly  altered  the  form  of  this  objective. 
The  objective  shifted  from  one  of  preparing  proposals  for  federal  funding 
to  one  of  encouraging  state  government  to  seek  a  cooperative  state-federal 
research  program  in  Montana. 

Fundamental  to  the  manner  in  which  the  program  was  carried  out  were  the 
concepts  that: 

1.  Information  provided  must  be  factual  and  scientifically  documented  v:ith 
published  research. 

2.  Information  provided  concerning  environm.ental,  economic,  agricultural, 
or  ecological  aspects  of  weather  modification  would  be  coordinated  witli 
researchers  in  the  Agricultural  Experiment  Station  working  in  those  areas. 

3.  Interpretations  in  terms  of  "good"  or  "bad"  would  be  avoided  because  the 
entire  research  area  is  characterized  by  a  present  lack  of  knowledge. 

A.  The  thrust  of  the  program  would  emphasize  the  need  for  knowledge  about 
weather  modification  and  its  effects  in  Montana  and  not  the  need  for  cloud 
seeding  in  Montana. 
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PROGRAM  ACTIVITIES 

To  enhance  the  probability  of  reaching  nany  individuals,  several  activities 
were  conducted  concurrently.   These  are  described  here  and  placed  in  an 
approximate  timo-frar.e  in  Appendix  2. 

Seminars:   Seminars  were  planned  and  conducted  on  November  20  and  21  in 
Billings  and  Helena.   Over  300  participants  were  invited  to  attend  including 
state  legislators,  state  officials,  agricultural  leaders,  and  residents  with 
an  interest  in  water  resources  and  environmental  protection. 

Seminars  were  basically  the  sam.e  at  each  location.   Researchers  from  units 
of  the  Montana  University  System  wlio  v.'cre  involved  with  weather  modification 
research  related  to  agriculture,  ecology,  environment,  hydrology,  sociology, 
economics,  and  meteorology  presented  information  and  ansv.'ered  questions. 

While  attendcince  at  the  seminars  was  small  (Billings,  16:   Helena,  27), 
newspaper  publicity  from  them  served  to  empliasize  the  broad  approach  to  all 
aspects  of  wcatlier  modification  by  highly  qualified  researchers  without 
individual  financial  interests  in  "promoting"  cloud  seeding. 

Letter  Contacts:   Contacts  were  made  by  letter  v.'ith  groups  throughout  the 
state.   The  letter  contained  an  offer  to  provide  information  if  the  groups 
were  interested.   A  list  of  groups  contacted  is  provided  in  ApiJCi.dix  3. 
In  general,  the  list  included  county  commissioners,  conservation  district 
supervisors,  organizations  serving  Montana  agriculture,  and  civic  ai:d 
environmental  groups. 

Publications:   A  weekly  colum.n  about  V7eather  m.odif ication  was  prepared 
and  offered  to  all  daily  and  weekly  newspapers  in  the  state.   The  colum.n 
was  published  in  papers  in  Glasgow,  Miles  City,  Fort  Benton,  and  Shelby; 
in  addition  it  was  carried  by  the  Prairie  Star,  a  paper  with  circulation 
in  Choteau,  Glacier,  Liberty,  Pondera,  Teton,  Toole,  and  portions  of  Hill 
County. 

The  column  provided  factual  information  concerning  cloud  seeding,  how  it 

is  done,  the  successes  and  unknowns,  and  information  about  programs  in  other 

states.   A  total  of  41  columns  were  written  and  distributed. 

Several  newspaper  articles  appeared  as  a  result  of  (1)  press  releases  by 
the  Office  of  Information  (MSU),  (2)  local  publicity  provided  by  groups 
advertising  talks,  and  (3)  reports  of  talks  and  seminars  as  covered  by  the 
press. 

Three  articles  were  published  in  the  Montana  Farmer-Stockm.an  (September  21, 
January  A,  and  May  3)  as  a  result  of  this  program. 

Radio  and  Television:   Three  13-minute  television  tapes  were  made  in 
cooperation  with  the  Soil  Conservation  Service  and  the  Cooperative  Extension 
Service  for  use  on  their  programs  on  KRTV  in  Great  Falls.   Information  from 
two  of  the  tapes  was  extracted  and  used  on  the  Montana  Television  Network 
statewide  evening  news. 
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Five  topes  for  radio  use  were  made  in  cooper;' tion  with  local  Cooperative 
Extension  Service  Personnel  for  use  on  their  local  radio  progranit;. 

Public  Talks;   As  a  result  of  contacts  made  by  letter  and  invitations 
resulting  from  other  publicity,  83  groups  (Appendix  4)  and  a  total  of 
2650  people  were  provided  with  inf orr.iation  and  an  opportunity  to  ask 
questions. 

The  material  presented  in  the  talks  (Appendix  5)  covered  the  current  state 
of  the  technology,  reasons  for  cloud  seeding,  environncntal  considerations, 
activities  in  other  states,  and  comments  concerning  the  particular  situation 
in  Montana.   The  portion  of  the  talk  concerning  the  situ,  ion  in  Montana 
consistently  emphasized  (1)  problems  with  the  existing  law  and  (2)  the  need 
for  research  and  evaluation. 

The  total  program  time  v/as  usually  slightly  over  one  horr,  depending  on 
questions.   The  actual  planned  presentation  took  about  35  minutes. 

State  Agency  Briefings;   At  the  outset,  prior  to  contacting  any  groups, 
state  agency  heads  and  their  staffs  (Appendix  6)  were  briefed  on  the 
objectives  of  the  program  and  tlie  inforr.iition  to  be  presented.   This 
briefing  was  more  comprehensive  than  the  public  talks,  although  the  same 
information  was  presented. 

Legislative  Assista  ce;   At  the  request  of  legislators  drafting  changes 
to  the  law,  technical  assistance  v;as  provided  on  several  occasions. 

Recommendations  to  State  Agencies;   During  the  period  of  this  program 
several  recommendations  concerning  changes  to  the  state  weather  modification 
law,  and  the  need  for  state  leadership  in  weather  modification  research  were 
made  to  the  Director  of  the  Departm.ent  of  Natural  Resources  and  Conservation. 

Information  Letters;   During  the  legislative  session,  on  four  occassions, 
letters  were  sent  to  40  individuals  and  groups  that  had  indicated  particular 
interest  in  weather  modification.   The  letters  emphasi;:ed  the  current  status 
of  legislation  (i.e.,  impending  hearings,  etc.)  and  the  opportunity  for  them 
to  make  their  vie:  -  (pro  or  con)  known. 

Cooperative  Extension  Bulletin;   A  bulletin  (Appendix  7)  was  prepared  for 
publication  and  distribution  by  the  Cooperative  Extension  Service.   It 
described  briefly  com.puter  cloud  models,  possible  benefits,  activities  in 
other  states,  and  the  need  for  knowledge  from  research  in  Montana. 
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PROGRAM  RESULTS 

Background;   To  understand  the  significance  of  the-  ar.sortod  activities 
resulting  from  this  program,  it  Is  essential  to  revl.-w  activities  related 
to  federal  research  spending  in  weather  modification  durinj;  FY  73. 

At  the  start  of  the  program  the  Division  of  AUmospiieric  VJater  Resources 
Management  of  the  Bureau  of  Reclar.-.ation  was  spending  6.5  million  dolilars 
annually  on  an  as.st^rtment  of  projects  through,  contracts  v.'ith  universities, 
state  governments,  and  private  contractors.   Much  of  this  FY  73  funding 
in  the  Bureau's  budj'.et  was  "earmarked"  in  Congress  for  expenditure  in 
certain  states  at  universities  and  Institutes  or  for  particular  projects. 
No  funds  were  earmarked  for  Montana;  consequently,  researchers  and  state 
residents  vere  in  the  position  of  competing  for  "leftovers"  in  tlic  Bureau's 
budget. 

During  the  period  from  August,  1972,  through  January,  1973,  the  National 
Oceanic  and  Atmospheric  Administration  was  planning,  advertising,  and 
accepting  bids  for  a  site  selection  study  to  locate  a  multimillion  dollar 
research  program  in  the  high  plains.   This  progriun  planned  to  study  all 
aspects  of  cloud  seeding  in  the  location  selected. 

In  February,  1973,  the  President's  proposed  FY  74  budget  reduced  weather 
modification  expenditures  in  the  Bureau's  FY  74  budget  to  3.25  million  dol- 
lars.  Concurrently  the  Office  of  Management  and  Budget  directed  the 
Bureau  of  Reclamation  to  start  a  high  plains  research  program  and  directed 
the  National  Oceanic  and  Atmospheric  Administration  to  drop  its  planning 
for  a  similar  program. 

The  proposed  budget  cut  and  the  direction  to  start  a  high  plains  research 
program  forced  the  Bureau  of  Reclamation  to  minimize  proposal-contract 
relationships  with  universities  and  seek  cooperative  state-federal  relation- 
ships with  state  governments. 

In  February,  1973,  the  Bureau  notified  all  contractors  of  the  termination 
•of  funding  during  the  summer  of  1973  an   contacted  (Appendix  8)  the  governors 
of  the  high  plains  states  to  determine  v.ieir  interests  in  having  a  research 
program  in  their  states.   The  letter  requested  an  expression  of  interest,  if 
any,  and  the  degree  to  v/hich  the  state  vjould  financially  support  a  joint 
state-federal  research  program. 

Governor  Judge  replied  on  26  February  (Appendix  9)  that  Montana  residents 
were  interested  in  weather  modification  reserach  and  that  some  state  funds 
could  probably  be  made  available.   He  further  directed  the  Department  of 
Natural  Resources  and  Conservation  to  forward  to  the  Bureau  a  report 
(Appendix  10)  of  weather  modification  activities  planned  and  in  progress 
together  irLth   an  assessment  of  research  resources  in  Montana. 

Program  Evaluation;   The  follov;ing  action  has  occurred  as  a  direct  result 
of- 'this  program  and  the  Interest  and  concern  it  has  aroused. 

1.   The  public  view  of  weather  modification  in  Montana  has  been  placed  in 
a  perspective  appropriate  for  the  scientific  evidence  available  at  this 
time.   The  need  for  research  to  obtain  basic  knowledge  necessary  for  future 
decisions  has  been  established. 
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2.  State  leaders  have  become  aware  of  the  need  for  research  and  a  change 
in  the  legal  framework  in  which  weather  modification  research  is  to  be 
conducted. 

A.  House  Bill  335  was  introduced  in  the  legislature.   In  the  form 
finally  passed  it  makes  possible  interr:tate  cooperation  and  cooperative 
state-federal  research.   The  requireTi.i.:nt  for  "liccusin}^"  the  fedt;r.>l 
government  in  matters  of  research  has  been  removed.   The  Natural 
Resources  Board  now  has  the  authority  to  make  administrative  decisions 
and  cooperative  arrangements  in  matters  related  to  researclu 

Those  portions  of  House  Bill  335,  which  v.-erc  pas-sed,  are  shov.'n  in 
Appendix  11. 

B.  $100,000  has  been  made  available  from  state  funds  toward 
a  cooperative  state-federal  research  program  (Appendix  12). 

C.  Montana  has  become  one  of  four  states  (Wyoming,  North  Dakota, 
South  Dakota,  Montana)  to  sign  a  "Stateinunt  on  Interstate  Cooperation 
in  Weather  Modification  in  the  Northern  Tlains"  (Appendix  10). 

3.  Communications  from  numerous  groups  (Appendix  13)  have  indicated  to  the 
Mont   a  Congressional  Delegation  both  the  desires  of  residents  and  the  needs 
of  the  state  for  research  in  weather  modification.   They  have  also  become 
quite  aware  of  problems  concerning  the  "earr.."rking"  of  federal  funds. 

A.   Cooperation  and  coordination  is  evolving  betv.ecn  (1)  the  University 
research  group  and  the  Department  of  Natural  Resources  ai;d  Conservation  and 
(2)  the  Department  of  Natural  Resources  and  Conserv'ation  and  the  Division 
of  Atmospheric  Water  Resources  Management  of  the  Bureau  of  Rcclam.ation. 

A.  University-Department  of  Natural  Resources  cooperation  is  indicated 
in  the  Department's  utilization  of  University  technical  resources  in 
the  preparation  of  the  portion  of  the  Governor's  response  (Appendix  9) 
to  the  Bureau  of  Reclamation's  letter  of  February  16  (Appendix  8). 
This  response  was  drafted  for  the  department  by  research  meteorologists 
in  the  Earth  Sciences  Department  at  MSU  and  is  included  as  Appendix  10. 

B.  State  Agency-University-Agricultural  group  coordination  and 
cooperation  is  illustrated  by  the  cooperative  planning  indicated  in 
Appendix  lA. 

C.  State  Agency-Bureau  of  Reclamation  com.miuni cation  and  coordination 
is  illustrated  by  follow-up  action  taken  by  the  Department  of  Natural 
Resources  and  shown  as  Appendix  12. 

5.   The  Shelby-Conrad  area  of  the  Hiline  has  been  identified  as  an  area  in 
which  there  is  intense  interest  in  weather  modification  and  where  research 
would  be  favored.   Also,  identified  is  a  general  lack  of  objection  to  research 
in  the  prairie  portion  of  the  state,  although  many  might  be  skeptical  of  the 
ability  of  the  technology  to  produce  usable  results.   Other  areas  of  "high" 
interest  identified  are  in  the  vicinity  of  Mi]es  City,  Glasgow,  and  Shelby. 
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6.   Had  this  program  not  been  conducted  i L  is  highly  probable  that  the  cut 
in  the  Bureau's  budget  in  February  of  1973  together  with  the  shift, 
from  seeking  proposals  v/lth  universitief.,  to  that  of  dealing  wltli  state 
governments  would  have  eliminated  Montana  from  consideration  for  future 
federally  funded  research  in  weather  modification.   The  framework  for  such 
a  cooperative  federal-state  research  program  in  weatlicr  modification  has 
largely  been  built  bj'  this  program. 

Because  of  this  program  and  the  legal,  financial,  and  coopcrativi;  franic\.'ork 
that  is  evolving,  Montana  is  in  an  excellent  position  to  "host"  a  cooperative 
state-federal  program  of  research,  which  will  provide  knowledge  upon  vjhich 
to  base  decisions  concerning  weather  modification  in  the  future. 

At  the  writing  of  this  report  it  is  anticipated  that  either  two  or  three 
long  term  research  programs  to  determine  the  complete  impact  of  vrcather 
modification  on  regions  of  the  high  plains  v.'ill  be  established  and  largely 
federally  funded  during  the  late  fall  of  1973.   Montana  is  currently  one  of 
four  states  being  given  primary  consideration. 

If  research  reveals  that  significant  increases  in  growing  season  precipitation 
can  be  obtained  without  adverse  conn:equcncGs,  this  factual  knov.'lcdge  v;ill  make 
possible  and  reasonable  a  decision  to  employ  the  technology  operationally  if 
residents  choose. 

If  research  reveals  insignificant  changes  in  precipitation  or  adverse 
consequences,  this  fac  ;al  knowledge  wil]  make  possible  and  reasonable  a 
decision  to  reject  the  technology  or  pursue  its  development  with  further 
research. 
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OBSERVATIONS  AND  RECOMMENDATIONS 

A  significant  Increase  in  initiative  will  be-  necessary  from  some  .Tgcncy 
of  state  government  if  federally  funded  v.'catlier  nodification  rese.arcli  is 
to  evolve  in  Montana. 

This  initiative  will  be  essential  during  the  period  from  1  Jur.c  1973 
through  the  date  of  site  selection  for  research  v.'hich  is  anl  icipatcd 
near  December,  1973. 

The  initiative  must  be  directed  at  coordinating  state  government  and 
university  resources  to  v/ork  v;ith  the  Buroau  of  Reclamation's  Division 
of  Atmospheric  V/ater  Resources  Management.   A  significan,.  portion  of  this 
initiative  must  be  directed  at  an  in-state  effort  to  inform  local 
residents  concerning  tlie  research. 

Opportunities  for  university  research  through  a  proposal-contract  relationship 
with  the  Division  of  Atmospheric  Water  Resources  Management  appear  to  be 
minimal  unless  originating  as  part  of  a  cooperative  state-federal  high  plains 
research  program. 

If  Montana  is  not  an  initial  participant  in  the  cooperative  high  plains 
program,  opportunities  for  federally  funded  research  in  weather  modification 
V70uld  appear  minimal  for  several  years. 

A;^ricultural  groups  in  Montana  are  to  be  commended  for  their  leadership  in 
recognizing  the  need  for  research  to  provide  factual  information  upon  which 
to  base  future  decisions. 
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APPENDIX  I 

TITLE  1  EVALUAT];ON 

Ivnille  it  ir.  inipoGsiblc  Lo  it:o]..;tt!  the  rcsult.s  v/liich  can  be  at  Ira  l>;:t.ed 
tc;  the  Title  1  portion  of  th^^^  total  prop,rr.r.<,  an  r.ti.r'i.ipt  v/ill  ho.   i:iad>?  to 
evaluate  thc-se  objectives  establishod  in  the  Tittle  1  prop.rai.;  uKin<"  those 
evaluation  )  ■. '>c.cc^urec:  firoi.i  the  o"ii',:in.-:1  ]),;oi.or;al  T;hicli  apply  in  l.if.'lit  of 
the  ch^'.nj'.c  in  prograir.  emphasis. 

It  bc'carie  apparcni:  durinp,  the  briefing  of  .state  officialr;  tb..- 1  tlic: 
prevailing  "official"  attitucle  was  one  of  to]erc"nce  ratbier  th;.n  one.  of 
active  inter'ir-t  aad  participation.   There  vrcrc  no;'£  exceptions  to  this 
ati'.onp.  Individuals. 

F.ccau;:e  it  v7as  jionGiblc  to  contribute  ■  '.,       'icnntJy  to  th-^  ^.uccc^^  of 
this  progi.-au  by  "c-.*crinatching"  the  Title  1  fundc  vn'tli  nonfederal  fundii:;^;, 
much  r;ore  tir..'-;  Xi'.c   devoted  to  tall-.inp,  \:it}i  Ji, dividual  j^roiipt:  tb.an  cvij^ji- 
nally  planned,   /is  the  program  evolved,  this  tcchiiiciue  of  contacting  and 
ta3.kins  with  individual  groups  bccania  ir.uch  jr.ore  significant  than  the 
senlnars.   The  extent  of  thir;  c;ctivii:y  vrn   indicated  in  the  Duce7:]bor  31 
report. 

Had  the  program  been  limited  to  the  seuinarr,  as  originally  planned,  it 
would  have  betn  a  failure.   The  seminara,  in  combination  vith  the  talk:; 
to  individual  groups  (and  aided  by  otlicr  af.-pcctf;  of  the  total  progravi) , 
produced  the  results  to  be  discu-ssed. 

The  objective  of  l:he  original  proposal  wa   to  provide  b.cy  state  oifici.il.s 
and  legislatcrn  in  Montana  V7lth: 

1.  Factual  information  concerning  pre^ient  capabilitier;,  limitations, 
benefits,  and  problems  associated  with  weather  laftdif ication. 

2.  An  av.-arencss  of  the  extent  to  v;hich,  tlie  new  techiiology  i;.  being 
utilized  and  studied  in  the  western  United  fJtatec  today. 

3.  An  awareness  of  the  need  to  (a)  identify  Montana's  intere.-^tr.  in 
this  technology  and  (b)  determine  v;'hnt  the  technology  can  do  J.n 
Montana. 

^i.   Suggestions  as  tc  courses  of  action  v:hich  are  consistc:nt  \'ith 
the  capabilities  of  the  technology  and  in  the  best  interests  of 
Montana  residents. 

5.   An  avTarenesa  of  the  need  for  interstate  cooperation  in  ratters 
related  to  weather  riiodif icatiou. 

l\jo  areas  of  evaluation  were  indicated  in  the  original  proposal — tlie  opinions 
cf  participants  and  MSU  staff  presenting  material. 

Participants  were  asked  to  compJetc  a  brief  questionnaire  at  the  end  of  the 
ECTi.inar  concerning  its  value.   Two  third;:  of  the  ^i3  individuals  attending 
had  thp.ir  ideas  concerning  weather  modification  changed;  one  felt  that  the 
seminars  were  not  a  vjorthvhile  activity;  all  agreed  that  rcsearcli  ir. 
weather  nodificatlon  vras   i!T:portant  to  Montana. 


The  follow-up  letter  proposed  in  the  original  evaluation  scheme  was  not 
used  because  (1)  the  number  of  participants  in  the  seminars  was  small, 
(2)  the  change  in  emphasis  from  seminar  to  contacting  individual  groups, 
and  (3)  by  the  time  letters  would  have  gone  out,  legislative  activities 
had  already  provided  a  very  significant  measure  of  the  total  program 
accomplishments . 

Legislative  considerations  were  reviewed  as  planned  in  the  proposal  and 
are  presented  in  the  section  titled:   Program  Results. 

Staff  members  of  the  Agricultural  Experiment  Station,  Earth  Sciences 
Department,  and  the  College  of  Mineral  Sciences  and  Technology,  Butte, 
were  requested  to  comment  on  the  seminars.   Their  ideas  can  be  summarized 
with  the  comment  that  the  seminars  provided  useful  information  to  those 
attending,  but  staff  members  were  somewhat  dissappointed  in  the  small 
number  of  people  present. 

The  contribution  of  this  Title  1  Grant  which  made  possible  seminars  and 
travel  for  briefing  individual  groups  cannot  be  overemphasized.   Without 
this  aspect  of  the  total  program,  it  is  extremely  doubtful  that  significant 
change  would  have  resulted. 
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GENERAL  ACTIVITY  RESUME 
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APPENDIX  3 

LETTI'.R  COr^TACTS  WITI!  OFFF.P.S  FOR  INI-ORMATTOK 

All  CouiUy  Coirii'.dsGi  oner.s 

Al]  Monliana  State  Consrrvnrion  Dir,tric:tb 

Montnna  Cattl  oricn' s  Asiscic  i.'.tion 

Montana  Famicr's  Union 

Moutaaa  Cr.iin  Cvovvv' ::   A.o.'iociation 

Montana  Stocl^c^'f ''f'^"' ^  Asr.ociation 

Montana  V'..:ti'r  IX'VL-lopmcnt  AsscciatJon 

Montana  I'on]  Crc'V.'ctr'.s  A.sfiociation 

National  Farrier's  Orf,aiii:.at:Lon 

Rural  Area  D3V(.>]opnc'nt  Af^r.ociation 

Econonic  Dcvolop'.i'Cr.t  Ar.f-ociatior.  of  Far.tM.n  liontaaa 

Montana  Ar.Foci&ti(^n  of  ConKarvation  Di.'itricts 

Conservation  and  onvi  nniUL-ntal  ly  oriontod  p,roups 

Montana  Wildlife  Federation,  (Don  Aldrich,  Ilis.soula) 

Swan  Citi:,ea.s  Conservation  Council,  (Jolui  Kin^;,  Sv;an  Valley) 

Montana  V.'ildcrne;;;'  Association  (Cecil  Garland,  Lincoln) 

Student  Envircnr.cntal  Research  Center  (Univcr:-ity  of  Montana,  Mirsoula) 

Western  Montana  Scientist's  Conin.ittce  for  Public  Tnf orr.iation  (:'ris:-;ovla) 

Swan  Valley  Conservation  Council  (Bryce  \7iearson,  Seeley  Lake) 

Sierra  Club  (Jean  Warren,  Missoula) 

Montana  Con.rervation  Council,  Inc.  (Lillian  Hornicl:,  Missoula) 

Environmental  Coraiiunications  Council  (V.'ilson  Clark,  Billing.') 

Central  Montana  Fnvironir.cntal  Council  (Patricia  Antonick,  Helena) 

Montana  Wilderness  Association,  Flatliead  Chapter  (Bob  Muth,  Kalispell) 


Civic  and  service  groups  (Lions,  Rotary,  Optinist,  Kiwanls,  Chamber  of 
Coniraerce  and  Junior  Chamber  of  Commerce)  in: 

Billings  Kalispell 

Great  Falls  Miles  City 

Missoula  Bozeir.an 

League  of  Women's  Voters  in: 

Chester  Helena 

Great  Falls  Billings 

Missoula 

Eastern  Agricultural  Research  Center,  Sidney 

Northern  Plains  Soil  and  V.'ater  Research  Center,  Sidney 

Northern  Agricultural  Research  Center,  Havre 

Southern  Agricultural  Research  Center,  Huntley 

U.S.  Range  and  Livestock  Experiment  Station,  Miles  City 
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w:atiu:'K  : 

!K)Dli[l.:ATION  TALKf' 

;— GROUPS  !\i\M   LGC 

ATIONS 

Dnte 

City 

County 

Gro_uji 

Prcsfnt 

915/12 

Ryci'ato 

Golden  Valley 

CCSG 

16 

^Iblll 

l'iji"t  BcnUtJii 

Choteau 

CCFG 

5 

^leni 

fjvat  Falls 

Casradii 

Montr:i:;!  Fcn-iner 
Stocl.i.an  (Intci-viev.') 

1 

9/11/72 

Cnat  Falls 

C.-iscnde 

I-'ontnna  Faiiicr 
Stoc!',-i.,'in  (Inrcrvlc'v) 

1 

9/11/72 

IVij-,  Sandy 

Cliotcau 

Rotary  Club 

23 

9/l«/72 

Fc.  In  town 

Fergus 

CCSG 

26 

9/18/72 

lloiinclup 

Musselshell 

CCSG 

5 

9/19/72 

KIlcL-.  City 

Custer 

Custer  County 

Developiient 

Association 

30 

9/20/72 

Tuincr 

Blaine 

CCSG 

23 

9/21/72 

ClioLeau 

Teton 

CCSG 

25 

9/25/72 

Great  Falls ^ 

Cascade 

CCSG 

12 

SllG/ll 

Cl'(?i;tor 

Liberty 

CCSG 

5 

9/29/72 

Grt!at  Falls 

Cascade 

KRW  (Interviev;) 

unknown 

10/2/72 

V.'innett 

Petroleum 

CCSG 

5 

10/2/72 

Lavina 

Golden  Valley 

CCSG 

27 

10/3/72 

Malta 

Phillips 

CCSG 

5 

lO/A/72 

Sccil)y 

Daniels 

CCSG 

6 

lO/A/72 

Plentyv;ood 

Sheridan 

CCSG 

5 

10/5/72 

Gla&sow  ■ 

Valley 

CCSG 

15 

10/11/72 

Bozcr.an 

Gallatin 

SCS  Staff 

16 

10/16/72 

Great  Falls 

Cascade 

Kiwanis  Club 

57 

10/17/72 

Bozeman 

Gallatin 

Rotary  Club 

62 

Date 
10/18/72 
10/10/72 
10/19/72 
10/2/i/72 


11/28/72 

1112,0112 

lllllll 

lllhlll 


CJty 

Alr.eda 
Bell  Towc;r 
Bnkrr 
lU'lenn 


10/25/72  Ik'.vi-e 

10/31/72  Circle 

11/1/72  nirr.aJvo 

11/1/72  Glcndive 

11/3/72  Bip,  Fky 

11/17/72  Bozcman 

11/18/72  Terry 

11/20/72  Billings 

11/21/72  Helena 

11/27/72  Inverness 


Miles  City 
V.'ibaux 
Miles  City 
Missoula 
Great  Falls 


County 
Carter 

Carti-r 
Fallon 
Lewis  f,  Clarl- 

Hill 

McCone 

Dnx.-son 

Dav.'Kon 
Gallatin 


Gallatin 

Prairie 

Yellowstone 

Lewis  &  Clarl: 

Hill 

Custer 

Wibaux 

Custer 

Missoula 

Cascade 


Group 

PrescMit 

CCSG 

3 

CCSG 

NOIK: 

CCSG 

21 

Ap,rl  cultural 

9 

Leaders    for    State 

Orj'.anLziitions 

CCSG 

11 

CCSG 

6 

Coop  F;:ten:;ion  55 

ScrvJce  V.'oii.on's 

Group 

EconoTi'ic  Dovclupincnt    22 
Asscciat'ion 

Montana  Water  62 

Devel cprent 
Association  Annual 
Meeting 

Montana  Cattlenien' s     27 
Association 

5th  Annual  Beef        260 
Forum 

Weather  Modification    16 
Seminar 

VJeather  Modification    27 
Seminar 

Highline  Development    47 
Association 

Cliaiiiber   of  Comruerce             22 

CCSG  17 

Lions  Club  33 

RAJ)  Annual  Meeting      65 

Montana  Grain  72 

Grower's  Annual 

Meeting 


Dat-e 


Cltv 


County 


Grrni 


Present 


lllllll  Milf;;  City      Custer 


2/9/73 
2/9/73 


Yellowstonu 

YgI]  ow."-:tonc 
Rosebud 


Ilium  DJllincs 

12/12/72  nillinciJ 

1/8/73  ForGyth 

1/10/73  V.r.zL-.^an 

1/11/73  WiiitelKill 

1/11/73  Deer  Lodce     Powell 


Staff,  U.S.  Ran^^i:  h  5 

Livottock  Experiment 

Station 

Aj'.riciLl  turo    Cci::r,;Lttei.' ,      19 
Billings    ChainlH'r    of 
Coi.urcrc.L 

Kiv.'anis    t;iub  77 

Tongue  niver  &  23 

Yel  1  ov.  ::tcne  Couiily 
Action  Cruup 


Call  at J n 

R/lO 

12 

Jef 1 ersou 

Coop  Extension 
Service 

23 

Deer  Lodge  Valley 
Con.oervation  Dititrict 


Mi.ssoula 
Missoula 


2/10/73     Butte 
2/12/73     Hobson 


Missoula 
Missoula 

Silver  Bow 
Judith  Basin 


16  = 


1/12/73 

HeJeiia 

Lev.'is  &  Clark 

State  Legislators 

4 

1/13/73 

Helena 

Levjis  &  Clark 

Legislators 

2 

1/15/73 

Bozeman 

Gallatin 

Exchange  Club 

19 

1/20/73 

Helena 

Lewis  &  Clark 

Legislator:, 

3 

2/5/73 

Missoula 

Missoula 

Rotary  Club 

67 

2/6/73 

Kali spell 

Flathead 

Bonneville  Power 
Administrator 

3 

2/8/73 

Missoula 

Missoula 

West  Missoula  Lions 

15 

2/8/73 

Helena 

Lewis  &  Clark 

Natural  Resources 

25 

Committee,  State 
House  Representatives 

Optimists  16 

Environmental  70 

Seminar,  U.M. — 
Botany  Department 

Naval  Reserve  Group     41 

County  Conservation     77 
District 


Date 

2/21/73 
2/2A/73 
2/26/73 

3/11/73 
3/20/73 
3/22/73 

3/2A/73 
3/26/73 
3/27/73 
3/29/73 

^/5/73 


City 

Coiiniv 

r.elcna 

Lewis    6:   Clarl- 

Craat   Ft 

ills 

Cascade 

Helena 

Lovn"  s    &   (1l^lr^ 

Helena 

LeuiG    h   Clarl 

Broad UP 

Pov.'der   Rivoj- 

Helena 

Lewis   h   Clar!: 

Helena 

Helena 

Sheridan 

Conrad 

Great  Falls 
Great  Falls 
Dillon 
Great  Falls 

Harlo'.;ton 

Conrad 

Helena 


Lewis  &  Clarl. 
Lewii;  &  Clarl. 
Madison 
Pondera 

Cascade 
Cascade 
Beaverhead 
Cascade 

Musselshell 

Pondera 

Lewis  &  Clark 


Big  Timber     Sweet  Grass 


Crou])  Present 

Hoi;;:e— State  3 

Represent.:  tives 

Rotary  Club  123 

Senate  HearTP;,  33 

Ki\'ani;,:  Club  1L\ 

Powder  Itiver  33 

Con-.merrial  Club 

Lenc.u.''  of  Wor.en  Voter;-;    h 
National  VM  Idlif e 
Associ.:ti  on. 

Senate  Katurr.l  13 

Resources  Con:i;;ittee 

l'residc:nt,    ffoutr.na  1 

Grain  Crovvrer;; 

Ruby  Valley  120 

Conservati  en  Disti'ict 

Pondera   County  9 

Econoiide   Dcvelcpniont 
Assoc! ation 

Montana  Grain  Growers    3 

KRW  (Interview)      unknown 

"Ranchers  Roimdup"      19 

Cascade  County         200 
Conscrva.lon  District 

Musself-.lioll  9 

Conservation  District 

Econoniic  Develc^pmont    10 
Association  of 
Pondera  County 

Lcv;is  h   Clark  7 

Conservation  District 
Communications 

Sweet  Grass  County       8 
Conser\-ation  District 
Supervisors 


Date 
4/11/73 

A/13/73 

A/17/73 
A/19/73 

5/10/73 
5/15/73 


6/5/73 


City 

ColuinLius 


Kalispell 


5/16/73     Ennis 


Count  V 


Stillwater 


Trout  Creek    Sanders 


Flathead 


Swan  Valley  Lake 

Great  Falls  Cascade 

Helena  Lewis  L   Clark 

Poison  Lake 


Conrad 


Madison 


Pondera 


Groui) 

Stillwater 
Conservati  on  District 

Green  l-'ountiiin 
Soil  and  Water 
Conservation  District 

Lake  County 
Conservation  District 

Sv.'an    Citizi'us 
Conservation   Council 

Miracle  Mile  Kiwanis 

Helena  Si.rra  Club 

Lal.e  County  Soil 
Conservation  Dif^trict 

Madison  County  Soil 
and  Water 
Conservation  District 

Conrad   Chaiiibcr  of 
Comiporce 


Present 


39 


28 


12 


27 
22 
35 

24 
72 


APPKNDIX  5 

VKATIIEU  lIODIl'ICATlOi:  TALK 

TVic  follov.-ing  inrdrn'.ntion  v;ns  prpnentcd  in  a  35-i.inutc  tall-  uJ.inj;  rJicU'S 
of  !;rai'hs ,  clinrLs,  and  bullet  Iny  from  ol.lrr  r^tatc^.s. 

1.  Silver  icidjde  scodin;'  of  cloud:-;  ccld;n-  tlinn  frcczinn: 

A.  Effcc:t;;  of  .sLlvcr  iodidu  on  f;loi.c!;,--ico  nuclc:i  and  luvit; 
relca::r'. 

B.  Mftliod;-: — ci'i-'und  j^oncratcn-n ,  airrra<"L-,  roclu'f;'-;. 

2.  State  of  tec.  'io]o;-.y  of  ^:ir.ler  elono  seed  nij', : 

A.  Best  developi  d  portion:   rceoj;ni;-ed  by  :;atienal  AcadLuy 
of  Science:-,  in  19C7.   Recent  expo.rdrenti;  have  defined 
cordititjnn  under  wbich  Incrc,-;L:e5;  and  decreases  may  occur. 

B.  More  re^jearch  nccer.sary  for  ]ucal  ukc;;. 

3.  State  of  technolo;^'  of  crc\.',inr',  !:ea..son  (cun^.ul  u.s)  cloud  seedin;',: 

A.  Cloud  n^odc^ls  and  how  xised. 

B.  Cloud  model  u.';o  and  verification  in  Florida.   Substantial 
increases  found  in  some  ca.sei;  mid  seeding  in  naturally 
widespread  rain  led  to  dccrc'iscn  or  little  chan;-e.. 

C.  Cloud  model  study  of  western  states:   largest  percentage 
(A0%)  increases  possible  ii^  Montana  and  V7yotin' ng .   Possibly 
too  optimistic:   lOZ  increase  J.n  Montana  \.'ould  be  al)out 
one  inch  of  additional  rainfall. 

D.  Lack  of  proof  that  increasing  rainfall  from  individual 
cumulus  clouds  will  increase  water  on  ground  over  se^'eral 
thousand  square  miles. 

4.  Miy  seed  clouds? 

A.  Possible  economic  benefits  to  agriculture:   (see  Appendix  7) 

B.  Hail  suppression:   less  well  proven  than  either  v;inter  or 
cumulus  cloud  seeding. 

C.  Cloud  seeding  and  drouth  mitigation:  cloud  seeding  can  never 
break  drouth  but  might  provide  som.c  localized  relief. 

D.  Snowpack  augmentation:  would  probably  be  done  tor  dovnstream 
states  and  pressures  for  winter  seeding  in  Montana  headwaters 
of  Missouri  and  Clark  Fork  of  Columbia  v;ould  probably  increase. 

5.  Environmental  considerations: 

A.  No  proven  adverse  environmental  consequences  at  pre;:ent  tim.e 
and  obvious  benefits  from  additional  vrater. 

B.  Many  questions:   silver  accumulation,  saline  seep,  erosion, 
flooding,  etc. 

C.  Many  universities  including  >'SU  engaged  in  research  on 
environmicntal,  agricultural,  economic,  ecological,  and 
sociological  aspects  of  cloud  seeding. 

6.  Activities  in  other  states: 

A.   North  Dakota  and  weather  modification  authorities. 

(1)  A-county  hail  suppression  program. 

(2)  3-county  pilot  project  witli  large  federal  financial 
assistance. 


B.  Foutli  Dakota  ;>tate-counf:y  t:;;::-.support:i'cl  iirojUMin. 

(1)  Prop,rara  c^'o^- tl'--2^  counties  1972  to  -Vt  counties  1973. 

(2)  Lack  of  evaluation. 

C.  Colorado  learning  froiM  tvo  national  rcficurcli  prop.rams. 

(1)  National  hail  resoareli  pxporiinont  on  northeastern 
prai  ri  es. 

(2)  San  Jnan  \.'Jnter  ceedii-);  iiro;',rani  in  IieatU.'atorj;  of 
Colorado  River. 

1).   Texas:   locany  funded  hail  5;upi)ress  ion.  and  rainf;;!!  auf,i"en- 
tation  prop,rai'.iS  and  federally  funded  re.'.earcli  pro^iraii!. 

E.  OI;la.l.c:i!!a  ,'ind  conr.ercial  clor.d  seedin;;. 

(1 )  Seven  million  acres  umiei."  sone  ;.ort  of  S(.:edinn. 

(2)  Tlic  probloM  of  evali!.-. tior. 

F.  Nev.'  Heaico  V/eather  Control  Co:.:r!:i.':L;lon  proliibits  all  conmercial 
secdirt;  but  er.coura^^es  rcS'.ia.ieh. 

7.   Kontan.'i  problciiis: 

A.  State  l;nv  change  neeck'd  to  enec;ur;ipe  researcli  iind  federrj-state 
cooperation  and  interstate-  coo;)(:  raition. 

B.  Need  for  larf.c  are:.  (comH.y  si  :-.i_  )  oxir-riinc'nts  on  prairi(-  to 
detLrniinc  wliat  cloud  seediu';  v.'ill  do. 

C.  Need  for  v/inte.r  research  to  deteniine  all  effects  of  seeding, 
if  done  for  r.iountaln  sne'\.'pacl'.  aup.TTi.entatlou  and  lnere;ised 
dovmstream  water. 

In  addition  to  the  slide  presentation  tro  rju::  titjn."  verc  ;;o  persi.  ;  cntly 
asked  that  they  sliould  be  considered  a  p::rt  of  the  presentation. 

1.  If  you  seed  clouds  in  one  place,  vho  do  you  tal;e  \;ater  riway  from 
downwind? 

This  was  consistently  answered  with  the  idea  that  not  enourh  is 
knov.'n  to  give  a  substantial  ans'v.'cr  at  pre.'^er.t.   It  was  pointed 
out  that  three  research  projects  looking  at  tlii  s  situation  had 
found  increases  up  to  100  to  150  ii;ilcs  downwind.   It  was  suggested 
that  making  the  air  moister  through  the  original  seeding  might 
make  the  next  showers  form  more  easily  and  tliat  increased  precipi- 
tation may  be  the  result  of  more  frequent  cycling  of  the  water. 

2.  Did  the  cloud  seeding  at  Rapid  City  have  anything  to  do  witli  tlie 
flood? 

This  v;as  consistently  answered  by  giving  the  r(-sults  of  the 
commission  appointed  to  study  the  situation  by  the  governor  of 
South  Dal-.ota  which  pointed  out: 

a.  The  flood  would  have  been  as  bad  had  the  seeding  not  been  done. 

b.  The  area  has  flooded  every  ten  years  and  as  much  \oater  had 
come  down  in  some  past  floods.   Excessive  dam.agc  and  loss  of 
life  resulted  from  the  increased  use  of  land  subject  to  flood 
damage. 


ATPENDIX  6 

STATE  AGENCIES  r.RHlFED 

As  a  portion  of  t:ho  plnnned  infornrition  ijrnfrmn  and  prior  to  the.  npprovnl 

of  the  Title  1  i;r.:nt,  state  af^cncies  were  briefed  on  thi  nature  of  the 
program: 

Date                 Stati-  Ai^^oncy  Contact 

July  19      Fish  and  Cari-.o  Jim  Po.sitvj.itz 

Af.ri  eulture  Geor;;e  I.ackir.ni 

July  20      Health  Ben  V/al'.c 

Planning  and  Econc.'..-.:!.c  Develcpr.icnt  Perry  Ru,",r> 

July  2A      Public  Lands  Ted  Scl-v.'indcn 

July  25      Conservation  Districts  Ole  Ueland 

August  A     Forestry  ,  Bob  Arnold 

Briefings  were  given  to  individuals  listed  and  staff  n;eii;bcr3  avai''  I-.le. 


NOTE:   The  Department  of  Natural  Resources  and  Conservation  v.'as  not  included 

because  it  was  aware  of  the  pro;-';ram  and  contributinf;  financial  si'.pport. 
The  Natural  Resources  Board  was  briefed  much  later  in  the  year. 
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ESTHyi.-VTED  BENEFITS  FROM  ONE  ADDITIONAL  INCH 
OF  GROWING  SEASON  RAINFALL 


Crop 

Wheat  

Barley  or  Oats 

Hay 

Grazing  Forage 

Cost  of  seeding  1000  acres  as  part  of  a  large  area 
seeding  program  at  $.04  per  acre 


Probable  Yield 
Increase 

2  bu/acre 

2  bu/acre 

150    lb/acre 

50    lb/acre 


Crop  Value 

$1.20  bu 
$  .70  bu 
$10.  ton 
$5.     ton 


Income  Increase 
on   1000  Acres  of 
Cropped  Land 

$2400 
$1400 
$  750 
$   125 

$     40 


'   fn'ri:.nui,\    Q     ' 
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IN'  mri.v 

Ki:iKr.  TO:     1200 


United  Stales  Dcparlmc 

BUREAU  OF  RK CLAMATION 

•  •     KNGINI'ERING  AN'D  RF.SF.ARCl!  ClCNTl'R 

r.O.  )(0X  '/^ofi'Vy 
■    .  .    r.UlLDJNG  CV,  Dl'.NYER  J'KDKllAL  CENTKR 

DENV3.'R,C:0L0RA)K)   80225 


ciu  oj  (lie  iMciioY  ijJ'y^j:/\)r'''" 


lion.  Thomas  L.  Judge  • 

Governor  of  llonlana  ■-'■•;■.. 

■  Helena,  liT  57603.  .•  ^  •     ■•.■■''/'•'.'•-• 

Dear  Governor  Judcc:  .   _  . 

Yne.   Bureau  oi;  Reclamation  l>as  been  asro'.oned  t.lic  rer.ponc:f.bi.lil:y  for 
'jaounting  in  the  Ilij^h  P.l.alnD  Region  an  cxpcrincntal  prograrj  to  tc -;t 
the  ccicntific  concepts.:  of;  precipitation  augmentation.   A  r.uni  of 
$1,000>000  has  been  included  in  the  I'rer.ident 's  Budget  fo::  Tf  197''» 
for  initiating  this  effort  as  part  of  "Project  Sl:yv;ater. "  Iki   intend 
to  conduct  ^tliis  program  cooperatively  in  an  environjaent  conducive  to 
its  cuccens.  V.'e  envic;ion  a  prograi.i  of  several  yearr; '  duration.   It. 
vill  be  planned,  organized,  and  conducted  \;ith  a  liigh  regard  for 
both  tlie  desires  of  people  living  in  and  near  tlie  cxpcriiuental  area, 
ecological  concerns,  Federal-state  cooperation,  and  the  scientific 
rcquireiQcnts  for  reducing  the  uncertainty  that  has  characterized 
thin  field. 

Our  planning  is  in  a  very  preliminary  stage.   Selection  of  the  cite 
or  cites  v;herc  this  program  viJ.l  be  carried  out  will  be  made  after 
consideration  of  the  availability  of  all  possible  support:ive 
resources.   Included  v/ill  be  the  nature  and  degree  of  local  interest, 
freedom  from  conflicts  vita  c:^xsting  programs,  obsei-vational  data 
collection  and  processing  facilities,  state  agencies  interested  in 
a  cooperative  role,  ininimun  adverse  cnvironir;ental  impact,  and  tlie 
-.predisposition  to  cost  sharing. 

Interest  in  the  program  is  widespread.   Each  Governor  of  a  Kigli 
.Plains  State  is  being  notified  about  this  opportunity.  An  indepth 
appraisal  of  the  resources  related  to  conducting  all  or  part  of  this 
experiment  vithin  the  boundaries  of  your  State  is  earnestly  desired. 

.   . •  ■  .  Sincerely  yours ,  . 


Aroliie 


<^^:.. 


o 

II.    }Cohan,   Chief  "* 

Division  of  Atmospheric  Uater 
Pvccourceo  Management 


/rr/ '/-/'/ /^/A      f    , 


^Hi'(r.i:i  liilOni 


THot^ASL.juDGt  '  February   2G ,    3.073 


covcRi.or: 


llr.    ArchxG   M.    I'l'ilian,    Chief 

Division   of   7\tr-.osi.'iioric  V.'ator 

P.er.ourcoy   ''.('.nacjC'rioiit 

U..   S.    V.iopor'ciii'jnt   of   tlu;    Intorior 

P.    0.    l^ox   25007 

Duildir-cj    G7,    l;onvor   3'er.arcO.    conto:.: 

Danver,  "colorar'io        ?02  2r> 

D*.?ar   I'r  .    .Kahcn  : 

Monitfina   i:.;   vitallj'    inl-.r;.r(;r:;v.Ci;.i    i?'i   n;o'cicii''at.'i oi    in    ar.y 
prograr>   cx);icor:ii?jg  v/oathcr   v\orlif  icjcttio;- . 

I  aj>prociate  your  Jiotif  icatic.-ri  of  ^'cv-'orc'l  r.\ov'"-vn' \-.':il: 
propor.;c!j..s  vitli  rcffar'.";  to  v;cal-.l"iox"  !  xM'ifica.ticMi  in  t!u:  li.i'-ih 
Plai;is    Rc-.gion. 

J  lici.vo  D-ccjric.TjtcicI  tVic;  Uo.r.'ajrir.v.oiri.  of  Ma-l.-vr.''."!  Vovovxcca 
anfl  Conyervation  to  forv-'cirxl  a  rcv'ort  on  v.'c.^thcr  inof ::  tica-- 
tion    activities    co]"itc!.\platod    or   u;iv":cn:way    in    r^jvitana. 

'j'lif:   MojU.aiia    J.,cc;iKlaturo    j.s    corisiuoj::;  :ia    a   v;i-onof;al    to 
{")orr.iit   counties    to   ]  c\'y   'ajj   to   tv.-o  r.i]Jf.    for   tl\c    fjui'v-ort   cjf 
coopcrat.ivo   v;oGther   r.oo.if  ication   yro-'frar'.s .      Such   a  proctrf;va 
could    r;o!!oratc    conf:o.aora:V>le    i:cscurc:er',    to    !^-.orva    a.';    natchinrj 
funds    for   any    federal   nonicn  vohic!;   ir.ay  boc;orie   av<-iila.1)lr; . 

l^urtborii-orc ,    I   bolnevo   so:".e   direct   .state    funds   could. 
be  made   available   to   participate   in    any   cooperative   e;;r>ori- 
men  ca  1   procjr  aai . 

I    loo):    forv.'ard   to   learning  riore   cibout   the   Bureau 'r; 
propo3a].s,    and    as£axre   you    thin   Adr,\inistrat5  on  v;ill   cooper- 
ate . 


Sincerely, 


./??/:. 


TllOn/iS    L.    JUDGF. 
Goverjior 


cc:  ^ary  Wicks  •  /i''-'/^'''' t'' •■,-•.,  '''*'^'' 

Kepre^^entative   Jac]c   C.under.'ion  ""■'^''Q"v'''.'^-'V>v--. 

Snnator   Bill   Dcrtscho  ^''-  C^u,-P'' Hat-. 


f.;r:^ 


IlI:Iii^5(:):(.;lllu;l':^j  .\.v  i  >  ( ; (j::^;:^:u; i^  v.,vi' lo.x 

THOMAS  L    JUDGL.  COVLRNOU 
GAfO'  WICKS.    DiniXTOn 


MEMUEUS  OF  TMC   OOAND 

JOSf  PH  V/.  EAnOL      CHAIftMAN 
DLAN   HANSON 
RILEY  OSTBY 


<t/.9.  30-17 

SAM  VV.  MITCHELL  DUILDING 
HIILLNA.  MONTAt>IA  bOGOl 


March  20,  1973 


V 


y 


Dr.  Archie  Kahan,  Chief 

Division  of  Atmospheric  Water 

Resources  Management 

U.  S.  Department  of  the  Interior 

P.  0.  Box  25007 

Building  67,  Denver  Federal  Center 

Denver,  Colorado   80225 

Dear  Dr.  Kahan: 

Governor  Judge  has  asked  me  to  forward  information  concerning 
v/eather  modification  activities  in  Montana  in  response  to  your  letter 
of  February  16,  1973. 

This  brief  report  sumnarizes  our  point  of  view  concerning  weather 
modification  activities  in  eastern  and  central  (prairie)  Montana. 
It  suggests  certain  directions  of  research  which  appear  to  be  needed 
and  are  of  value  to  the  high  plains  in  general. 

Although  the  actual  dollar  amount  of  direct  state  funding  which 
can  be  allotted  to  this  purpose  must  be  decided  by  the  Legislature, 
certain  resources  are  suggested  which  v/ould  be  of  value  and  are  available. 

If  you  require  additional  information,  please  contact  me. 


Sincerely 


GARV  J./l/ICKS<  DIRECTOR 
DEPARTI'iElIT  OF  NATURAL 
RESOURCES  AND  CONSERVATION 


GJW/nw 


PRINTTD  ON  100%  RECLAIMED  ECOLOGY  DOND 


fir  «  W^t'  v«  '' 


WEATHER  MODIFICATION  IN  MONTANA 

Background  Information  x 

y 

Montana  Needs 
Resources  for  Research 
Research  Direction 
Activities 
Appendicies 


Prepared  March  20,  1973  at  the  request  of  Governor  Judge 
for  transmission  to  the  Division  of  Atmospheric  Water 
Resources,  Bureau  of  Reclamation. 

Prepared  by  the  Montana  Department  of  Natural  Resources  and 
Conservation  in  coordination  with  researchers  in  weather  modification 
at  Montana  State  University. 


i. 


BACKGROUND  INFORMATION 

There  is  an  awareness  in  Montana  of: 

1.  Successes  wliich  have  been  achieved  in  incrcasin^^  rainfall  from 
individual  summer  clouds  in  some  locations  using  ice  phase  seeding 
and  cloud  models  for  guidance: 

2.  Successes  which  have  been  achieved  in  snowpack  augmentation  through 
seeding  orographic  storms: 

3.  Evidence  from  some  experiments  suggesting  that  increases  in 
rainfall  can  be  achieved  over  an  area  from  seeding  some  cloud 
systems  with  silver  iodide: 

A.   Suggestions  that  hail  can  sometimes  be  suppressed  using  silver 

iodide  seeding.   Also,  that  research  is  in  progress  at  the  National 
Hail  Experiment  because  of  the  questions  currently  unansv/ered 
relating  to  hail  suppression: 

5.  Successes  claimed  and  the  little  available  experimental  evidence 
concerning  hygroscopic  seeding: 

6.  The  grov7ing  body  of  factual  information  documenting  (1)  the 
substantial  value  of  additional  moisture  at  proper  times  to 
agriculture  and  (2)  the  need  and  desire  for  more  inforiiiation  relative 
to  environmental  impacts  from  cloudseeding. 

7.  The  need  for  interstate  cooperation  in  research  and  future  operational 
programs:   (we  are  attempting  to  implement  the  Statement  of 
Interstate  Cooperation  in  Vteather  Modification  in  the  Northern  Plains, 
Appendix  1.) 

# 

8.  The  empliasis  placed  on  the  need  for  knowledge  and  evaluation  by 
the  National  Academy  of  Sciences  at  this  state  of  the  technology 
development : 

9.  The  complete  lack  of  knowledge  concerning  the  effects  of  seeding 
the  synoptic  scale  features  which  provide  the  precipitation  for  the 
basic  vjater  supply  in  spring  v;hich  makes  agriculture  possible  in 
the  high  plains: 

10.   A  substantial  and  grov;ing  interest  in  central  and  eastern  (prairie) 
Montana  in  determiningv/hat  weatber  modification  can  do  to  augment 
precipitation  of  interest  to  agriculture: 


BACKGROUND  INFOIimTION  (Continued) 

Our  awareness  of  those  factors,  in  combination  with  our  assessment 
of  public  attitude  in  eastern  and  central  (prairie)  Montana,  leads 
us  to  believe  that  there  is  a  need  for  knovjled^e  v;]ucli  can  be  obtained 
from  county-size  (few  thousand  square  miles)  controlled  experiments 
which  are  critically  evaluated. 

We  visualize  certain  "needs"  or  questions  requiring  ansv.'ers  in  the  high 
plains  if  we  arc  to  provide  the  residerts  and  governmental  officials  of  a 
region  with  information  upon  which  they  can  base  their  decisions. 


MONTANA  NEEDS: 

If  weather  modification  is  to  evolve  in  Die  Montana  portion  of  the 
high  plains,  much  additional  knowledge  is  essential. 

This  would  include  answers  to  such  question.';  as: 

1.  Does  increasing  rainfall  from  individual  puinulus  clouds  result  in 
more  water  on  the  ground  over  large  areas? 

2.  VHiat  can  precipitation  enhancement  tccluriques  do  to  augment  spring 
and  fall  precipitation  resulting  from  frontal  and  cyclonic  storms? 

V  3.   To  what  extent  and  with  vjhat  success  do  cloud  models  provide 

reasonable  guidance  in  the  western  portions  of  the  Northern  high 
plains? 

4.  Can  a  management  plan  be  devised  which  optimizes  benefits  for 

an  agricultural  region  with  a  major  crop  and  several  other  minor 
crops  without  unacceptable  adverse  conr;equences  to  the  minor 
crops  (i.e.,  an  irrigated  area  with  specialty  crops  within  a  large 
area  of  dry  land  wheat)? 

5.  What  are  the  dov.mwind  effects  of  seeding  over  a  large  area? 

6.  l^at  standards  should  be  established  for  environmental  monitoring 
to  insure  the  identification  of  unexpected  impacts? 

Possibly  it  is  appropriate  to  note  that  public  acceptance  of  a  program 
in  eastern  Montana  could  be  a  major  factor  in  determining  the  attitudes 
of  individuals  in  the  mountainous  portions  of  the  state  toward  future 
weather  modification  programs. 


RESOURCES  FOR  RESEARCH 

In  addition  to  any  direct  state  funding  v.'hich  nay  he  made  available, 
the  following  should  be  considei'ed  in  evaluating;  the  possibility  of 
a  cooperative  program. 

Public  Interest:   There  is  a  growing  public  interest  in  tlie  i)lains  of 
Montana  in  determining  vjhat  v.'cather  modification  can  do.  This 
Interest  has  been  stimulated  by  a  public  education  program  conducted 
jointly  by  Montana  State  University  and  Department  of  Natural  Resources 
and  Conservation  v;ith  the  objective  of  providing  factual  jnformation 
concerning  the  status  of  weather  modification,  v/liat  its  potentials  may 
be,  and  v/hat  other  states  are  doing. 

Several  groups  including  the  statewide  Rural  Area  Development  Committee, 
and  Economic  Development  Association  of  Eastern  Montana  (18  counties), 
and  specialized  agricultural  organizations  have  pushed  for  a  cliange  in 
the  existing  weather  modification  law  which  v.'ould  autliorize  the  Natural 
Resources  and  Conservation  Board  to  exempt  rescarcli  activities  from  license 
permit  requirements. 

Research  Orientation:   Wliile  interest  is  high  and  grov7ing  in  Central 
and  Eastern  Montana,  there  is  an  awareness  that  several  uncertainties 
exist  and  that  there  are  several  questions  concerning  large  operational 
programs  v;hich  do  not  have  valid  ansv.'ers  at  present.   There  is  concern 
for  the  environment  but  it  is  in  balance  with  the  possible  benefits 
which  could  emerge  from  the  application  of  a  proven  technology  over 
a  large  area. 

Legal  Framework:   Existing  Montana  law  provides  an  adequate  framev.'ork 
for  research  and  proposed  changes  will  provide  a  better  one.   Weather 
modificatipn  is  under  the  control  of  the  5  man  Natural  Resources  and 
Conservation  Board  V7hich  controls  licensing  and  tlic  issuance  of  permits. 
University  researchers  have  found  that  this  framev;ork  has  not  been  unduly 
restrictive. 

If  proposed  changes  are  enacted  iiito  lav;,  the  Board  v.'ould  liave  the  authority 
to  make  rules  exempting  all  research  from  license  and  permit  requirements. 
The  extent  to  which  the  Board  would  utilize  this  authority  can  not  be 
stated  at  this  time.   As  a  generalization,  the  Board  v/ould  probably 
require  a  public  hearing  in  the  area  effected  for  any  large  scale 
program. .. .but  not  necessarily  each  year. 

Authority  exists  for  control  to  prevent  conflicting  programs  from 
orginating  during  the  period  of  time  that  research  is  being  conducted. 

State  Agency  Cooperation:   It  is  anticipated  that  any  cooperative 
program  which  might  emerge  V7ould  be  vjitli  the  Department  of  Natural 
Resources  and  Conservation  and  conducted  tlirough  Montana  State  University. 
During  this  past  year  close  cooperation  and  coordination  have  developed 
between  the  Department  of  Natural  Resources  and  Conservation  and 
Montana  State  University  and  it  is  felt  that  a  sound  foundation  for 
future  cooperation  exists. 


RESOURCES  FOR  RESEARCH  (Continued) 

Other  state  agencies  have  intlicated  interest  in  the  .research  i)roj^',rai!» 
in  weather  iDodification. 

Technical  Conipotencc :   Since  1967,  researchers  in  the  Earth  Sciences 
Department  at  Montana  State  University  have  been  developing  a  <_ampctencc 
in  weather  modification  technology.   They  have  demonstrated  a  capability 
for  managing  resources,  conducting  large  field  experiments,  and 
cooperating  with  concerned  agencies  and  groups. 

In  the  last  three  years  a  competence  in  investigating  tlie  environnentnl, 
ecological,  agricultural,  economic,  and  sociological  problems  related 
to  V7eather  modification  has  developed  in  the  Agricul  tm^al  Jilxperiiuc.nt 
Station. 

The  Cooperative  Extension  Service  Director  views  v.'cather  modification 
as  having  great  potential  value  and  has  been  very  cooperative  and 
helpful  with  the  information  program  conducted  during  the  past  year. 
This  assistance  has  been  in  the  form  of  staff  assistance  from  county 
agents  and  publication  of  an  extension  bulletin  on  cloud  seeding.   It 
is  expected  to  continue  and  grow  v.'ith  future  programs. 

Congressional  Assistance;  As  interest  in  v.K-ather  modification  has 
grovm  in  the  state  during  the  past  year,  the  federal  congressional 
delegation  has  responded.   Frequent  communications  from  state  officials, 
private  individuals  and  interested  groups  have  made  them  well  avjare  of 
Montana's  interests,  and  they  have  indicated  their  v.'illingncss  to  help 
in  the  development  of  the  technology  in  any  v;ay  they  can. 


X 


I 


nrPPi/on  lo 


RESEARCH  DIRECTION 


The  following  is  suggested  as  a  possible  cliri.'cLlon  for  rescarcli  \.']ricli 
v;ould  fill  Montana  needs  and  contribute  to  an  undcvKtanding  of  v.'cather 
modification  in  the  high  plains. 

Objective:   Determine  the  total  effect  (year  "round)  of  a  selected  cloud 
seeding  treatment  (or  treatments)  in  modify:ing  natural  precipitation 
and  identify  the  meteorological  .conditions  under  v;hich  the  treatment 
would  increase,  decrease,  or  not  change  natui^al  precipitation. 

Area:   An  area  of  about  50  miles  on  a  side  (tv.'o  to  tlurce  thourand 
square  miles)  would  be  selected,  instrumented  and  used  for  ref;tarch. 
(See  Appendix  2) . 

Instrumentation:   This  would  be  highly  contingent  upon  funding.   A 
gage  network  \7itl1  a  density  near  one  per  ten  square  miles  v.'ould  be 
considered  basic.   Rav.'insonde  capability  and  tracking  radar  capability 
for  use  with  pilot  balloons  and  plume  tracing  would  be  essential. 
Seeding  capability  V70uld  include  ground  generators  and  airl^ornc  facilities. 

Duration:   It  is  anticipated  that  the  program  v.'ould  take  five  years  to 
provide  definite  information  of  the  capability  of  the  technology. 

Design:   Basically  a  randomized  crossover  to  provide  the  maximum 
probability  of  determining  results  in  a  minimum  of  time.   Additional 
physical  experiments  to  gain  an  understanding  of  physical  processes 
would  be  conducted  to  the  maximum  extent  permitted  by  funding  levels. 

Environment:   Some  form  of  environmental  monitoring  dependent  upon 
conclusions  of  in-progrcss  research. 

Schedule:   Year  1:   Program  design,  climatological  studies,  area 

selection,  gage  netv7ork  installation,  public 
relations,  diffusion  studies,  etc. 

Year  2: 

3:   Randomized  program,  data  collection, 
4:   experiments  as  funding  perinits. 

Year  5:   Data  analysis,  evaluation,  reporting 
Cost:   BetV7een  $/(00,000  and  $500,000  per  year. 


ACTIVITIES 
In  Pro{;ross: 

1.  Montana  State  University:   (Bureau  of  Rcclanuition  funding) 

Researchers  at  Montana  State  University  are  in  the  final  states 

of  three  projects:   (1)  A  snowpack  augmentation  study  in  the 

Bridger  Range,  (2)  a  limited  study  of  the  application  of  c]oud 

models  in  Montana,  and  (3)  a  study  of  cnviron.aental  impnct.s  of       :,.■■' 

growing  season  rainfall  augirrcntation.  ' 

2.  Johnson  Flying  Sei'vice,  Missoula:   (Private  "funding-Airlines) 

An  operational  program  for  the  suppression  of  cold  fog  at  the 
Missoula  airport  has  been  in  effect  for  tlie  pnsl  llireo  years  and 
is  expected  to  continue. 

3.  Institute  of  Atmospheric  Sciences,  Rapid  City,  South  Dakota 
(Federal  and  North  Dakota  County  funding) 

The  Institute  holds  a  license  to  seed  in  Montana  but  has  not 
applied  for  a  permit  to  seed  in. eastern  Montana  for  the  purpose 
of  suppressing  hail  and  augmenting  precipitation  in  Kortli  Dakota. 
(permit  required  under  present  law) 

Planned; 

1.  No  state  plans  exist  other  than  those  v.'hich  may  emerge  from  a 
cooperative  program  with  the  Bureau  of  Reclamation's  Division 
of  Atmospheric  Water  Resources  Management. 

2.  The  cur^rent  "position  paper"  for  Bonneville  Pov;er  Administration 
indicates  that  seeding  in  the  Hungry  Horse  area  may  be  commenced 

after  November  of  1975.   Sensors  and  telemetry  related  to  such  a  project 
have  been  maintained  and  are  currently  operational. 

The  program  is  in  conflict  vjith  current  regional  forest  service 
directives  relating  to  wilderness  area  management  and  is  strongly 
opposed  by  the  local  residents;  therefore,  the  future  status  of 
the  project  is  uncertain. 


STATEMENT  ON  IMTERSTAT)]  COOrKPuVriOil   HI  VFATJIlTv  J-IOJ'JTFICA'J'IOIJ   "J  II 

THE  l,'ORT)IE)vM  PLMIIS 

Bac}:provind  •  ■         .Y 

' •  '■>■'" 

i' 

the  Northern  Plains  Precipitation  Manaceirx-nt  Co:;vriitteo  if;  u  vorkin^, 
corr.raittce  composed  of  the  Governor's  rcpref.entative  from  the  individual 
ctates  of  Kontfina,  North  Da];otn,  Soutli  Da}:ota,  and  V.'yominf;.  T'nc;  initial 
di'aft  of  the  current  statement  vas  aj^rccd  to  "by  )iienhcrK  of  the  eoriniittee 
in  their  meeting  in  Denver,  Colorado  on  3  I'j.rch  197^,  following  the 
conclusion  of  Sky^rater  Conference  VII,  \?]iic])  rovieved  plans  for  possihD.e 
precipitation  management  pro^";rams  for  the  nortliern  plainL-. .  The  current 
statement  vas  revic/cd  acain  in  Dccemlier  197?  >  and  is  presented  to  enliance 
interstate  cooperation  in  future  veatJier  )noclificatj  on  prot^;ra::is  in  the 
northern  plains. 


THE  FOLLOVn:NG  BACKGROUni)  FACTORS  ARE  1!0T}';D: 

1.  Vith  support  from  the  Bureau  of  Rec3njnat3on 's  "Project  Skjn^'ater" 
and  ot}ier  federal  af;encies,  procre:;;;  has  "been  made  in  rcricarch 
into  vreather  modification  prohlcjas  in  the  northern  plains  states. 
These  research  results  underpin  current  v;idcs))read  interest  and 
efforts  at  development  of  \;eather  modification  for  beneficial 
use.  ' 

2.  Pccearch  results  from  Montana  and  V,'yo)ninf^  and  elscvhere  are 
co'nfirming  that  r.no\q:>ack  can  be  increased  by  seeding  vinter  clouds 

■  over  moxintains  at  the  proper  times. 

3.  Recent  research  has  indicated  that  selective  seedinf,  can  increase 
grovinc  season  precipitation  from  individual  clouds  and  groups 

of  clouOs,  and  that  silver  iodide  seeding  can  reduce  hoilfall  in 
come  situations  .   Co:r:puter  models  of  clouds  are  available  to  aid 
in  selection  of  clouds  for  treatment  and  seeding  systo.is  are 
.  available  to  effectively  accomplish  the  seeding.  • 

h.     Uncertainties  on  the  effects  of  cloud  seeding  increase  vith 

increasing  si'Ze  and  com.plexity  of  veather  systems,  and  continued 
field  exi^eriments  are  needed  to  evaluate  effects  of  seeding  on 
larger  veather  systems. 

5.  Success  in  veather  modification  to  modify,'  })recipitation  or  to 

decrease  'hailfall  damage  has  potential  for  a  net  economic  benefit 
to  the  northern  plains.  Direct  benefits  in  agricultural  pro- 
duction from  one  inch  of  additional  rainfall  are  estimated  at 


sevcrnl  busliels  of  civdn  or  a  Inmclrcd  pound:;  or  rorc-  of  forn[.;c 
per  acre.     Preliminni-y  cstinatec   indicate  Diat  aJDUK'.l  £',ro"- 
benefits  may  exceed  $20  jiiillioii  pci'  ntuto. 

6.  Members  of  the  corjnittee  have  ir.et  or  four  occar.ionr,  to  co:u'o'der 
problcns   in  veathcr  rodificatiou  coivj.'.on  to  each  of  t}ic  licvcral     ,    ^■ 
ctutes  and  to  discuss  meclianir.ino   for  intcrstato  coordination  V 
and  cooperation.      Plans   for  ^.'Gathcr  modification   in  tlu-  nori-hern  •  " 
plains  vcTC  rcviev/ed  at   u  public  Licctin^j  in  }\a})id  City  in 

August  1971.  .  •  ■ 

7.  Draft  plans  for  jirccipitation  nanapcment  profrrains  for  the  nortliern 
plains  vere  reviewed  by  scientists  tuid  interested  individuals  at 
gkj'v/ater  Conference  VII  in  Denver  in  l'iarc)i  197^?.  The  consensus 

of  the  conference  vas  that  a  basis  exists  for  i.ovin^;  ahead  to'..'ard 
useful  application  in  the  nortliern  j;laii;s,  but  tliat  a  need  for 
evaluation  studies  and  for  reseaix-li  and  develop:iient  vill  continue, 

8.  ProeraDis  of  environr/cntal  monitoring  are  desirable  aiid  often 
necessary  to  identify  changes,  both  favorable  and  adverse, 
resulting  from  veather  modification  activities ,  and  for  cojitrolling 
operations . 

9.  Local  interests  in  utilizing  veathcr  modification  exist  in  eacli 
of  the  four  northern  plain  stater, .  Tlie  State  of  Rov-th  P;J-.ota 
oppropriated  $S^0,000  for  an  application  progrn:;ii  in  veathcr 
modification  for  fiscal  year  1973.  An  association  of  county 
veather  modification  authorities  }ias  been  fori:ied  in  lloi'th  Da]:ota 
to  promote  further  developinent  of  \.'eather  modification  activity 
in''that  state.  Interest  in  expl.oring  the  potential  for  bene- 
ficial use  of  veathcr  modification  is  increasing  in  Montana  and 
V/yoraing. 

IT  IS  CONSIDBm^D  OPINION  OF  THE  COI^nTTEK  J.T;1'iBKR3  THAT: 

1.  Research  on  precipitation  m.cnagement  should  continue  ^:ith  emphasis 
not  only  on  modifying  rainfall,  snov.'f  all ,  and  hail  damage,  but 
also  upon  dovmvind  effects  and  side  effects  having  economic, 
environmental,  and  ecological  consequences. 

2.  Utilization  of  veathcr  modification  must  be  based  on  local 
participation  and  decisions  by  representatives  of  those  affected. 

3.  Local  initiatives  and  funding  vdll  hasten  apjilications  of 
veather  modification  technology'. 


/.-»  /  '■--' 


.  •■ ."  f 


Y 


h.  Federal  r.upport  l:;  ncces::.nry  for  rcfcf-rcli  tincl  dovclopi-'.ont ,  juid 
Is  desirc'.ljlc  for  evaQ-Uiitint;,  )!:onitorin(;', ,  f.nd  assiiitinj;  veaUier 
wodification  pro{',rai;is . 

5.  The  Bxirenu  of  rcclr:;-,atioii 'c    "Project  f-hji^./atcr"  is  to  Ijc  coi.::.cru1cd 
.hif^hly   for  past   E\ipport  of  research  and  development  of  ^.'eatller 

modification  tcchnolof:y  in  the  nurDicrn  plr.inn,   and  for  coope)-a- 
tion  in  planninj;  for  lonc-ranf^e  a.-pvili  cation  ))ro(;raj.-.r> . 

Y 

6.  The  individual  institutions  and  personnel  tlmt  have  \;orl;cd  to 
develop  \.'cather  iriodification  technology  and  its  possil'le  effects 
wider  contract  vith  the  Bureau  of  Pee].a;:.ation  nre  to  he  co:!)v:ended 

.   '       for  their  efforts.      These  ineludf;  t)ie  state  universities  of  liontana, 
North  DaJiota,   South  Daliota,   and  V'yonin(;,   t}!e  Institute  of  Ativcisplieric 
^Sciences   at  the  Soutli  Da]:ota  School  of  Mines  and  Technolo,;:/ ,   tlie 
South  Pu];ota  Weather  Control  Coranission^   and  private  businesse 


:^  ;>l:o  • 


7.  Kach   state  is  encourar^cd  to  proceed  \.'ith  the  necessary  pl.-inrinf, , 
organi'/ation  and  fimding  arrancicr.ents  to  permit  it  to  initiate 
and  reciilate  such  veather  rnodi  fi cation  programs  as   avc  deemed 
desirable  and  appropriate  for  t)ie  state  vithin  the  nort}iern  plains. 

8.  The  coirjnittee  members  encourage  interstate  cooperation   for  furtlier 
reseai^ch  and  developr.ent  on  applied  vtatlier  modi ficn.t ion  profjrajns 
as  this  new  technology  jnatures . 

9.  This  coi.niiittee  encoiirages  videspread  public  distribution  of  t)iis 
statement  end  solicits"  coinm.ents   and  sut;ge3tions . 

KORT'liroil  PLAIJIS  PRKCIl'ITATIOII  }.'AliAG}-j-<]u-:T 
COORDIjJA.'riliG   COr.'JTTTX: 


Governor!^''  Pepi'esentative  of  Montana 


Harold  G.   Vavra 

Governor's  Representative  of  I'orth  ])iL!;ota 


Ed  GlassGO^f 

Governor's  Representative  of  South  Dal:ota 


l'5yron  Goodson 

Governor's  Pepjresentativo  of  V'ycrunj;; 
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A   BILL  POR  AM      AGO?      ENTITLED;  "AN      7iCT      7vI:I^liDIKG      S;x:t:;o;;:; 

89-310,  89-312,  89-314  AMD  89-318,  Ps.CM.  ID-VI',  ADDIMG  j!;;j'.! 
PROVISIONS  BROADj-JisiTWG  TIIL  SCOPr:  OF  WEATilER  MOr^IF XCAVIOJ,'  i.rx 
CRZATIHG  COUNTY-  VJEATIIER  HODIFICATIOW  AUTi.ORITIJG;  AliD 
AUTHORIZING  KORE  EXTL^JSIVE  REJGEARCIi  AIID  DiCVKLOPMEl.T  01' 
VJEATKER  iuODIFICATIOM," 

BE  IT  ENACTED  BY  THE  LECISL^TIV::  ASSEMBLY  OF  TliE  STivT/;  OF 
MOKTAHA: 

Section  1,  Section  89-310,  Ji.C.M,  19/7,  is  ciiAincoo  to 
read  as   follows: : 

"oS-310,  Vi'eK<:i^ei?-SAGtJj;i?-J:ec;t:i;&iT~t"levi-s'it-i.'t  ]jori-ii(:io;-ir;.  A':; 
U£/Od  in  this  act  unlG.-5s  the  context  clearly  iiiVVi.ca'u.!:; 
other\^7iGc: 

(1)  ^wea-Lhei?  "V.'oathc:'--  iviouif ication  a-ul  conLrol"  .  ;:; 
changing  or  controlling,  or  iittciApting  to  change,  or  co;;i:ro.l,- 
by  artificial  methods,  the  natural  dovoloprnent  of  any  or  all 
atriiospheric  cloud  fon;is  or  prc:cipitation  foriv,:;  v/jiicii  occir 
in  the  troposphere. 


*- J 


(2)         "RcjicarcU      cind      dovo.lo:.,>.-.v.m.t' 


ii'ieriv; 


thoor 


p,m'-n/jf^  // 


.i<>J    ULm 


1  an.'v"iy3i<:; ,    cxp.loration    and   oxrio3:5j;fj)\tat.i.o;i .    o.iv'l   tar-    exl-.'.r.i'-.i.'.-'r) 

2  of      invcjsticativo      findings    nnd    LMCOrieN   of   a    r.cioi! 'cif  ic   .■'.•u'. 

3  tcchniG^J■   nat:u:rc   into   prc'ictica.l   ;u:'piication   for   oxrTjri'' oal'.rO. 

4  ar.cl     cic.r::onr.tratio;i      \->ur;70oe:;. ,      incliiuing      tiu:; _c::^:iOj:ii'v;ii'i!.;ul 

5  prouuctiori        and      ter^ting      of      ■■ioclcl;;,      clevjc'j.:;,      c;c.;ui p..'-; : 1 1: , 

6  liiatcric'lr. ,    end  procc.osos, 

7  (3)       ■  "Dcpc-irtrgent"      noans      cliu      daparb':'o;)t     oT     i'''-i^'''-i^'''-^ 

•^  r<^-'"''^''-^-^'^'^--"      ~^^^      conservation," ti«      provided      i:a      titl::!      .j?.-'i, 

9  ciiaptor   15, 


10  ~-~~— ~ (4)         "QualifioJ   GlGcLor.'i"   :.;aan;-;   the   uu.-vli.jTiod   o3"Ct:o:£r. 

"■■-- U(- /-t- T'/c  f ;.  '  ■""        ■"" 

11  of   a  county  havj;ng-a. title   intorccl:  iu  real  p^;^op;;^-''ty   locr.'.-.'xi 

12  oJti3ido  the   liiaitr.   o.l  •incorporr.tod;  cities   irad   to'.;nr:;      of      t'.io 

13  _cou.-ity"7'"  '^"^ — -~ 

14  Section  2,        Section   C9--31^i,    U^CLl.    IdCl (   is  a;.v:'udnd   L-.o 

15  road  as  follov/s: 

16  "89~312.  riclvieo:^!— - — eoi:\;iit'i^coo aequi;^i'VL;;':o;i 

17  .?-.cqo.igitiov;  of  property  —  acceptance  aud  c:>:pii:nditLr,:e.  of 
13  fundi;  —  rvJ.^c:\rch  and  devolo)i:.;'jni:  aivLhority.  In  addi'cio:i  ':(.) 
10  tn\)j[  other  acts   authoriiied  by   lav/   the  nocrJ^C-.  di:.^pa3:.tuic;i  c  ; .- y : 

20  -J^^  evJ<iari4ish'-aeiVii^0::y"C3rA-.\i;ttc;i::fJ~tC--C;::iV:l::/e-'-\/i'::i;- .- 

2  2  'poi:ieiea7-adni-?iio'bi.'a'ti-&a7~i.'a30ui.^e;iv-~ui-.u-othoi.'";,^^ttcr:vv~' 

23  'i-2r         (1)     acquiro    raatorials,    equiproont     and 
facilities  an  are  nocescary  to  pcrfona  its  dutior,  n.--d.rr  t"^i:;. 


2  A 


25    act; 


-2- 


M^i-nf/f?^-     Ij 


1  -("^^         (2 )  receive   any   lunu.s   v;'nica  r.u>y   bo   ovforc;;;!      co.- 

2  bccoruC      available      frora     fctiOjrc-.j.      yrant;;      or  apv-'rooiriaLi'.';!:; , 

3  privato  c;j.ft3,  donationi-;,  bequc:;L-.!V. ,  or  any  otlioy;  ;;oui:cL;  c.  jd 
'1  uiilcGs  their  UGo  is  rc:^trictcd,  raay  e:;poiid  tUc  iuaci;.;  for  tho 
5  adrainiutrcition  of   this  actv; 


o 


(3)         make   such   studies   and   invcriticfation." ,    ond      <■■';;:■■■■.;■) 


7  suclx      inf  ori:V.ition     ai3      the     doj.'O r tnon t  Viiay   deova  iioc.'jr:r.arv^  ii) 

8  oxercisinc;      jtr.        authority      •  in        tl).e        adiriinif;  braLioii     f.)r 

3  enforGoraent   of   tl^is   act; 

10  ( ^0         coonc:rate.  v/ith  ]ju'.ilic:  _c'0£_j)rivato   cic",;nr\lr':"^.'i. a      i.'i'; 

11  perf  oriaance      of      the  dcpart.raonv.  ^>    fuitction::;   or   duti  ;■:;:•;    ''.::  .i_  .i_Vi 

12  furthorance   of   the   purpor.eo   of   thi:::    <' ct_2_ 

13  (S)         rc.pre.'K:nt      the      r.tf'to      in  ^•.'-I'iy      '^i'-''; ^^-"'■^-     ■.A''''.vI. ■.;:.:;; 

14  portaininc:        to        plv-aif>^        pjroc'xlvr  (•;.•::      or     \ioi;iol:.iatxov,--.      /or 

15  interstate   co;vyc;ctr.   rclatinrj-      t<">     v.-eath-ro:     v.iodif ioac.i;.>.'i.      a.id 
16 


17 

18  States  govornu-'.ent  or  ^  any  of  its acencic:"; , o:.^; j;^-''- '■'il_  '-•''^^ 

19  variour;   coantic3   and   cit.le.-:.   of   tlix.'-;   f:I-.;d;o  ■  c-::  '..•;■.'■' 

20  private  or   rjublic   acjoucie.'::    for   conduo  i::'.n'.j ',.■•■.•.•':.  ■;• 

2 1  nodification  or  clo  ud  see  d  iuf)  op  e : :  a  tio  v  i  h  ;  , 

^^         y^^         fi^''^.  ^Q^-  <^^"^,'^^^  ropj.'e^cnt  the  Gt^rce  a'.td  Liu.;  coi'.i'.ti-.:; , 

23  citiea   and  priv.ato   or  public   aecncie:;      in      cOid-.racti\'--7    _;■"■■ '-"■" 

'     •^''  private concern.'::        for        the        p^jrfori^ic'.iiee of        '•'l'''  '  "■  '•'" 


25  j;iodif icationr;   or   cloud   siecdinr;   operation:"'.;    an:.'! 


/;/y'/^///7/;:        // 


i.i 


2  C'.'yi\tr..'\c.\i:':      aT.rl      aqrrjicnrcn-r.:;      for   tho  cojicIxk:;:  of,    rc^voarc':    :!;-j2_ 

3  cl.-.n-oD.oiv.nont   act.ivil-.ic.o    rrJ.ati  nc-    to: 


4  ■  (g)         the; ici^nUif  icot:;.;;n  ^iL ^^' 'i-'jd^liliill' -2_ 

5  noA:o.orolcrn.cc\l , _ o. ny i ror\:\.<?n to.  1 ,      ccologxcal ,      ^iCT"ir:ull':.  ""^l 

7  rnoclificntion    in   T'ontana; 

S  (?.•)         tho   theory  and   oovc.lci pM:^nv.  ci:  jnot3\oO:\   ov.     v/O.-i^^iv,:; 


9  vao'-'jificctioi-i    c-nd   control,    i-af:;].v-  :'ii  ■:'';.t>>'<^">''v;:^  ;-';-■ ,    J-U'tr:r5.^>I  "  Jj  i^'  1 

^- '^  dcvicon   relating   vhriroto; 

11  (c)         tV.c     xicilx-MVcion      c':     v7O0.!:hpr  _  raoai t: j.catT  ov ?^n^l 

i:^  coritrol  ^o^..        agricultiir,:;.! , incluntrial .       S:S:IS!^}Z::^-.::r}iL 

1-^  ^'^creatioual   ana  otht^r  rn.irpo:;Or;;_ 

1/.  j(a)         th^     T^rotcct  ion      of  _  .^jJi'£^„.Jii;:^_.T^;!i;;£i:^;i^L^'^   i': 

15  rG££orch   n.nd   07)c:':.\tif)ru"il   octivltlcc. " 

IG  .   Section   3,         'P.\\<:i      doparcK -;jt      luay      0!:^talOir;h      by        rvil. 

17  sfcandardG      and     in/;;ti:uctionr.      to     govern  tl;o   cnrryiiM,-  <-.v;:.   vy. 

13  research  ciiid  devclopir.crit  or  projcctr.   in  v,'Cc.t}v':o:  v;o..'li:':ic--tio.-> 

IS  and  control   ari   it  doair^s  nc;cc;;r;r:.ry  or  docir-jiO-c      to     ;r.;-.;:l; ';.•:• 

20  danger  to  health,    safety,   \;alfaro  or  prono;ri;y. 

21  pGction   4.        Section   09-314,    TUCJi,    li^'IV^    i::;   aia-;;;''' 

22  road  ar.   follovs: 

2  3  "89-314.      Board   to   reviov;      applicatio/ir,      --      c 

2^  tliifCiH — c;CC:-— rc2r;w:!:ifv:we;i:l;s      ej:o).r:'t:  o\\ "  .       xii.^   honrt"    ^h^:"'.! 

213  all     apj^licationfj        for       \vOotliC.r        no'.lificrti  on        ••  . 


nrr/^mni^    ff 


•'"  riC(:iyj-t5.c.';   O-uC  may   pi'ovido  by   yvj.a    £0::      (uour/.tptinr,'      fro:n      ti;v-? 

2  liccnr;o   cud  pc:-r^it  li^ceij    rcvj\u.rt::..ev!t.::.   ^•^;l^|ilJ:'.^ii>=j;;5 

3  (1)         rci:;c;arch^'.  aove3,op".uo;iv...    cSiCi  c;::poi:i=  lOirc:^      J^y      .••L'll-.Ci 

4  c-ind  i;ouv:i:;;l  a-^cncics,  iaouil.v;cici;r.;  of:  hi';/., ex*  lcrii;ii.'.r.';j  c.'io. 
i>  bona  f-lcio  :;Cjiprofi'c  roacarcii  or^jciii. i.avioiu;  .•wid  thoir  iicioni-.i; 
C  (-'-)         laboratory  roGoarc;;  ar.d  c:;;-i::i:i!'.iv;nt:;; 

7  (5)       .  activities     of        c<.i\        eiuoroc-iicy        c;).":.::'<\c'L<..\:        iJC'V 

S.  protcctio>:i  against  fire,    firo.-:.;-.,   :;3.ooct,   o"-'  ^^'-''Ji^    ■-'■'-'^' 

•j  (-'i)         activiticK-i   noriiuilly   ciifjcicjcd  in   fo;;  ;;>Uarpo:;c-;;  o'.:-:':.'V 

10  than     thoco     of        inducing,        li-i;::ccc.,r,irig,        tljoroasiiv';;,        or 

11  preventing  t^rocipitatioAi  Oi:  Ji.-..'..l .,  " 

12  Section  5a        Section   Gli-31C,,    ?k,>CJ-i,    l^'-'V.,    lu   cv-.r.'r,uOv;    Lo 

13  xoixd  tti;   foXlov/3: 

I'i  "39-3I0,        Ir.Su.~xnco     oi:     po^T.iit:^     "-••-     xrerjuix'or^or.L;:'.      f<>v 

15  poriuit,         The      poiTiuits      t;hv"ill      h:i      i:;r;ucd   in    c.vcor^'.:.-<:':---    ■.:X^\':\ 

16  procedures   and  subject   to  conaiticuG   tlie  boartl  jiay     i.'y      ;:"■.■: Ic 

17  catablinh  to  effoctuata  the  provision;:;  oJ:   tiiin   iic-:,.    o./3.y: 

10  (1)        ijl   the  applicant  is      l.icen'.-.od     pi.;.r.;.ur.ri;;      to      1.:^  u; 

IS)  act; 

20  (2)         if  iiuffieionl:   no'cic:  of      i.i.tcnti.ovi      i :■;      pi-.'-./.i.  "    .' 

21  cind     i^roof  of  pvibiication   i:.;   jlilc^d  <\c.   ^roquirou  J.n   :;(.-cij;". on    l?. 

22  135-322}    of   this  acL; 

23  (3)  if  aii  applicant  fiiminivcj  proof  of  finr  !c:'. .'il 
'Ai  ro.';ponjibility  in  an  ar^ounh  to  i.e  c'ol;eri-nin-;o  by  I-J-.o  i-orira  a;- 
2b  required   in  eoction   I'l    loD~?,''-Z]    of   t'.ni,:;    00',;- 


FiVri-^im^n-.     u 


i,\..    >:<.. 


I 

1  {'!)         if   tac   fop   for   the   ]jc;:.-.iixt   ir;   pr.r'.cl   a:;   rc-.juii:jcl      in 

2  iiection    15    [89-32  4]    of   this    ixc/c; 

3  •  (b)  if  the  v/eathor  laociificatioM  anti  con'crc.-il 
'1  acuiviuic^'.  to  be  coiiducLcd  arc  c.cj'Lo:^'i'.\.''. i;'i:(.i  J.'y  Llio  ooaircl  \.o  i."'.; 
5          for  tho  Cj-onoral  v.'clfarc   and   the  i^iiD.li.c   <jood; 

^    f  -  .  ,        . 

C  A  public  heel. ring  may  bo   Jiold   in   V:io.    i\j:<M\  -co  ''J2_ ''•■'"j^'-'-iili:. 

^  J->y      "t-^"ig   i ^ suance   of    the   por/'\iv-^    if   the   dooartl;!^^^^.xt^J^ 

10  tiiat  oUch  a  hoariiirf  _ii:   nocc£;;:iar7., " 

11  Ecction  6,         (1)     .    A'  v/oathcii-     j.iodificatio  i        ar.  l-.r^ori-ty 


12  ~>-shall     be      created     by  rcsolutiou   i\i^o.   r.ivo.    {'.j)    co;.'Tainr;:ioncrG 

^N  \^\X\V:.0\i-.\T  '■  :■   ..:      ■  r    L. .!...!. ."OL-O      '' 

13  appoi;itcd  thereto   for  five    (b)    year  tcrnri   of   CLficoj.   .07      ^.ic: 

14  board     of.covmty   couur.ic;;:iouor.':;   after   fifty-ona  porcaut    (.''i. >) 

15  of  the  qualified  olcctora,    a^  d'rtcr.-iAxViCd  by     tr.fi     vote  ■  ca-jc 

"X 

15  for     the      office    '"•of     governor   at   tho   Xa:rt  ;irac:oaxn>:;   ^o)      ;•.'. 

17  election,    iJiiull  potiti^on   tiic  board   of      con;;  l.v      c;o:-v.i:,.:;:.;xo:ii;rf.- 

3.C  of     their   county   to  create   a  cov:'i.tyv?ide  \veath<,-r  iuodificiation 

19  authority,      Tno  board  of  county "co^.ui^isaionors   ;;:)iall      r;;  c^'-t 

20  five        (TO         cojv.raicsionor;^        to       fuc     \;c-at!icr     ir.odificiv.l-.iou 

21  authority,  v;ao   arc   residents      of      their     county,      oijd     whrT-.c 

22  nainei:  arc  set  forth  in  tho  pc^titiou  and  das;ir(aatod  i;y  t!:.- 
2  3  petitioners  to  be  appointed  ',7oathi-;r  iwodif ication  auchority 
24  coi-,raif;iio:tcrc,   provided   that   aa:'d   patitiou  has   i;):;.::;;   jcn  ■ 

2.  the      couiity  coiiiuvisriioner:;   to  iiave   i.iot   tho   rc'.;\n.ri;;aaui.-.  "•    ■■■■    '.o 


-b 


:v(  ( );;s"i'..\-.\.A  .Di'iiLX  Ul'-Mi'iVS-'f  ()  I''  .v.A't'(:.K/\f., 

TiiC);.'.//;  I    .:u[>c.i:.  f.<>v!-i;i;of< 

GAUV  v.iCK'...   fM'.r.cToi;- 


Mi;t.:i;LKr^  or    lui    i:r.iAr:i) 

JOSLI  H  W.  SAflOl.     II..MKMAN 
DCA'I   tIAN'S.O;,' 
l<ILi  Y  Or.l  HY 


/.'•iCi-nf.--,"/ 
SAM  W.  I.1ITC!  IL  l.I-  LUJI".  lj!,\'C;- 

ii[:i.i:k'a.  monvanv.  b'jooi 


April   C,   1973 


Dr.  Archie  Kahan,  Chief 

Division  of  Atmospheric  Water  Resources  I'anagciiicnt 

U.S.  Department  of  Interior 

P.  0.  Box  25007 

Buildincj  57,  Denver  Federal  Center 

Denver,  Colorado   80225 

Dear  Dr.  Kahan: 


In  Governor  Judge's  letter  of  February  26th  and  the  supplementary 
material  forwarded  from  this  office  on  M:;rch  20th,  it  was  noted  that 
limited  state  funds  may  be  available  for  a  cooperative  weather  ir.odifica- 
tion  research  program  with  the  Division  of  AtiriOS|)hcric  Walor  Resources 
Management.  Although  the  exact  amount  will  be  dependent  upon  the 
particular  program  which  evolves,  recent  incli cations  are  tliat  up  to 
$100,000.00  could  be  so  directed.  However,  an  estimation  of  the 


probability  of  a  cooperative  program'! 
be  of  great  significance  at  this  time, 


being  initiated  in  Montana  \/ould 


First,  tlie  specified  amount  of  state  funds,  alone,  will  apparently 
be  insufficient  to  finance  a  substantial  research  progi^aiii.  Therefore, 
if  federal  participation  will  not  be  fortlicoining  in  fiscal  yccx   1974, 
these  funds  will  probably  be  utilized  for  purposes  other  tlian  to  begin 
an  inadequate  progt^am. 

Secondly,  a  weather  modification  research  team  now  is  assembled  at 
Montana  State  University,  but  a  decisioii  to  maintain  or  disband  this 
group  is  dependent  on  tiie  possibility  of  a  cooperative  research  program. 
All  staff  contracts  for  the  coming  year  must  be  processed  and  executed 
prior  to  April  SOlh,  and  members  of  the  research  staff  and  the  University 
administration  need  a  basis  on  which  future  plans  can  bo  fon.iulated. 

For  these  reasons,  I  would  appreciate  any  indication  you  can  give 
of  the  likelihood  of  a. cooperative  weather  modification  research  program 
in  Montana.  I  look  forward  to  hearing  from  you. 

SinceiX'^y, 


GARY  J.   WICi'S;. .DIRECTOR 


GJH/nw 


DEPART;-iuI;TOi'  'iATURA 
RESOURCES  AilU  COi, 


PRI!,'li;o  0\A  100%  RflCLAIMilD  i;C.C;l  .Or,Y  [JONO 


APPENDIX  13 

ORGANIZATIONS  REACTING 

In  response  to  this  information  pro<;rnn,  scvcrni  groups  rcnctcul  by 
expressing  concerns  to  state  legislators,  aj,cnc:ic;:  of  state  povorniucnt , 
and  members  of  the  Montana  Congressional  Uc.lci'.ation. 

It  is  not  possible  to  identify  all  of  the  orij,anizations  reacting,  but 
the  following  is  a  partial  listing. 

Montana  Grain  Grower's  Association 

Rural  Area  Development  Association 

Montana  Association  of  Conservation  Districts 

Economic  Development  Association  of  Eastern  Montana 

Montana  Water  Development  Association 

Economic  Development  Association  of  Pondera  County 

Phillips  County  Economic  Development  Association 

Custer  County  Economic  Development  Association 

Toole  County  Development  Association 

Billings  Chamber  of  Commerce 

Miles  City  Charr:ber  of  Commerce 

Wibaux  County  Board  of  County  Com^nissioners 

Montana  Quality  Commodities,  Inc.,  Glasgow 


-^^•i^K 


th:).ias  l.  JUDGr 


Kr.  Bob  Yaw  '^'°^-  of  ^  ^^•'''■•r.itV  '^'^^^ii,,  m  ""^^ 

Montana  State  University     ^^tcoi-Q-.    ^^  ''^^at  ^ 

Traphagen  Ilall  °^'y,  tjsu  ^^^^^ch 

Eozeman,  Montana   5D715 

Dear  Mr.  Yav/: 

Jim  Stephens,  President  of  tlio  Montana  Grain  Crov.'ors ,  has 
asked  that  I  call  together  a  group  of  individuals  v;iio  are  vitally 
interested  in  the  future  of  weather  modification  in  M.ontana. 

You  are  invited  to  attend  a  mooting  on  I"ay  10,  1973  at  10:00 
a.m.  in  the  Governors'  Reception  Poon  in  Helena,  Montana. 

V7e  need  your  ansv.-ors  and  input  to  sopc  of  the  follov;ing 
questions: 

1.  What  should  be  done  with  the  $50,000  the  I'ontana  V'hoat 
Researcli  and  Marketing  Conmitteo  has  anpropriat'-d  for  v/oathor 
Hiodif ication  r-esearcli? 

2.  V7ho  V/i.ll  be  testifying  in  support  of  v/eathor  r.odif ica.tion 
in  Montana? 

3.  How  do  wo  develop  strategy  to  bring  the.   B\irc>au  of  Recla- 
mation High  Plains  experiment  on  v;oather  modification  to  Montana? 

We  cannot  stress  the  urgency  enough  of  this  mooting.   Either 
v;o  take  action  or  this  project  v/ill  go  to  some  state  otlier  th:;n 
Montana  v;ho  expresses  more  interest. 

These  vzill  be  some  of  the  topics  that  v;ill  be  discussed  and 
we  look  forward  to  your  comments  and  suggestions. 


^DOUGLAH  yy   SMTTII 
Agricultural  Coordinator 
Office  of  V^c    Governor 


^.■*ifOO».  |j-^'«.'  .Cun-A. , 


Jl 


t 


